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See Page 200 


An All-Current Midget Set—The Iconoscope—The “Shoebutton” Tube 
Making an “Analyzer Unit"—A.F. A.V.C. Circuits—Radio Beginners 








NOT JUST 


WORLD-WIDE RECEPTION 


BUT CLEARER, STRONGER..REALLY ENJOYABLE 





13-570 meters, strictly one dial. Interstation noise suppressor, 10 watts undistorted output 
and giant theatre speaker four times as efficient as ordinary speakers. Sensitivity 
less than one-half microvolt. Selectivity — absolute 10 k.c. Eac 
set logged on three foreign stations before shipment. 
* 


Creative genius is never content with things as they are. Ahead some- 
where there is always a brighter goal that would antiquate all previous 
achievement. 

McMurdo Silver is never satisfied with radio as it is. His official 
record of 40 previous major advancements in the reception art, bears 
witness to this simple but glittering truth. His standing in the highly 
exclusive field of engineering research, and his thousands of followers 
testify to the worth of his leadership. 

It would hardly seem probable, therefore, that Mr. Silver would 
offer his Masterpiece unless it could readily demonstrate an unmis- 
takable superiority over anything else available. And it would be 
absurd to assume that Admiral Byrd would select two Masterpiece 
receivers for his forthcoming Polar expedition, unless he, too, knew 
that the Masterpiece was the best he could get. 


YOUR EARS WILL QUICKLY PROVE 
THE CORRECTNESS OF THESE FACTS 


The story of any receiver is conclusively told by engineering curves 
plotted of its sensitivity, selectivity, fide lity and signal- to-noise ratio. 
The sensitivity curve of the Masterpiece shows that this receiver will 
give you louder and clearer reproduction of transoceanic reception than 
any other receiver you can buy. And your own ears will instantly bear 
this out on London, Paris, Berlin, Madrid or any of the other far-off 
stations the Masterpiece so easily receives. The signal-to-noise ratio 
curve of the Masterpiece shows clearly that this receiver will give you 
10,000 mile reception over and above a lower noise level than has ever 
been reached betore. Your own ears will readily bear this out too. The 
fidelity curve of the Masterpiece, as compare -d to the fidelity curves 
of other receivers, shows the Masterpiece to be responsive to a wider 
range of frequencies at all degrees of volume. And no critical ear is 
required to discern the difference as poured forth from the Master- 
piece speaker. The selectivity curve of the Masterpiece shows that this 
receiver is exactly as you wish it to be; namely, capable of distinctly 
separating all channels. 


10 DAY TEST OFFER 
LETS YOU PROVE THE MASTERPIECE TO YOURSELF 
The Masterpiece is unconditionally guaranteed to satisfy you, or 
your money back instantly . . . no questions asked. All of which 
means that you can order the Masterpiece for 10 days test without 
risking a dollar. Inthat time you can compare the Masterpiece to 
other receivers and thereby see for yourself why McMurdo Silver 
has earned international recognition as an engineering leader. 
The coupon will bring you the full technical story of the Masterpiece. 


McMURDO SILVER, Inc. 


1735S BELMONT AVENUE, CHICAGO, U. S. A. 






MeMurdo Silver, Inc., 1735 Belmont Ave., Chicago, U.S. A. 
Send me full technical information of the Masterpiece. 


Name .... 


UII nlscatividicaticenananveniniionies 


sows .... LO 








McMurdo Silver 
who is officially credited with 40 
majcr radio advancements 


1. First practical and popular 
superheterodynes in the 
world—1923. 

2. First portable superhetero- 
dyne—6’x8’x12" including 
batteries 1923. 

3. First practical and popular 
really portable superhet 
1924. 

4. First all wave t.r.f. receiver 

—1925. 








5. First all wave superhet, 15 
to 3000 meters—1925. 

6. First high quality audio 
transformer _ $000 cycle 
cut-off —1926 

i ” selec ite ‘power-supply 

926. 








8. First Bay sera oe ms al t.r.f. 
rec kit—192 
First ‘chart wave re ceive t— 
1926 
10. First plug-in coilshort wave 
receiver—1926. 
11. First B power unit to use 
glow venous regulator tube 
192 








12. First "othe Ided all wave 
superhet, 15 to 3000 meters 
27. 





13. First shielded 200 to 3000 
meter t.r.f. receiver kit 
927. 
14. ie ine seeded t.r.f. receiver 
it-1927 


15. Fiset sc teen via t.r.f. re- 
ceiver 

16. First screen grid shielded 
superhet—192 

17. First single enne shie ue ~d 
i.f. ampliher unit—192 

18. First —— if. amp ilifier 
unit—192 

19. First shielded AL. ted. 
receiver kit—1927. 

20. First A.C. superhet—1927 

21. First popular high quality 
push-pull audio transform 
ers—1927 

22. First portable A.C public 
address amplifier 192 

23. First one dial, five i 
circuit t.r.f. receiver —1928 

24. First receiver to use four 
screen grid tubes—1928 

25. First tuned audio trans- 
formers eliminating hyster- 
etic distortion—1928 

t audio transforme a for 
screen grid tubes—192 

27. First generally av: tiiai le 
rack and panel public 
address system 929 

28. First A.C. screen grid re 
ceiver—1929, 

29. First band selector receiver 

-1929, 





26. 


30. First screen grid power de- 
tection—1929 

31. First receiver having now 
universally used ” ‘mecca 
tone control—192 

32. First A.C. short wave re- 
ceiver—1929 

33. First R.C.A. licensee to 
announce superhets—1930 

34. First midget superhetero- 
dyne—1930 

35. First 15 to 550 meter re- 
ceiver not to use plug-in 
coils—1931. 

36. First dual tone control sys- 
tem 1. 

37. First receiver to use vario- 
mu or super control screen 
grid tubes—1931. 

38. First 16 to 550 meter super- 

het with single accurately 

calibrated dial—1932. 

‘first regular broadcast 
superhet - also rd able to 
get polic e calls 93 
40. First “C ines A Pe Se * high 

quality audio power am- 
plifier. 
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TESTIMONY AGAIN PROVES LEADER. 
SHIP OF =v ENGINEERING 


OFFICIAL REPORT SAYS, “BEST” 
“Possibly with our letterhead identity in 
as an experimental laboratory, it might 
well to mention that we are not interest 
the sale or ad vertising of any make of r 
At present we are interested in prepa: 
data relative tointermediate, short wav i 
ultra short wave reception asafiected by 
ousconditions daylight and darkness, hur 
ity, barometrical pressures, etc. withdifier 
types of antennae. Naturally we must | 
instruments built to the highest laborat 
standards of selectivity, tone,sensitivity ; 
above all the receiver must be versatik 
We find the new MASTERPIECE th« 
best receiver that we have purchased or 
used. Since reception of distant and local 
stations primarily interests the layman it is 
well to mention that receivers employin 
multiplicity of controls and trimmers, dia! 
calibration, not understood by the averag: 
person are playthings in a lab and in most 
cases useless to the average sner. THI 
MASTERPIECE is simplicity itself— Al| 
anyone has to dois pick out a station fr 
any broadcast listing either broadcast or 
shortwave, take the first two figures of its 
assigned wave and tune in the station. 
Although perhaps a slightly lengthy test 
monial, let us divide the remainder of this 
communication into three parts covering 
broadcast, short wave and DX code re« 
tion. We will furnish proof of reception 
remember we are within a radius of 40 miles 
of the most powerful broadcasting stations 
in x Pena including code transmissio: 
1. Broadcast 550 to 1500 kc. Daylight 
WMC Rt WEAF, WOR, WJZ, WGy, 
WEEU, oti WBZA, WPG, WRYVA, 
WOV, ‘WC WIN iC 
whee’ WEVD, bd, Ww HK, WOKO, WYJs\; 











x: Short wave. 1 Australia; 8 Engl 
4 France; i 4 Germany; 1 Siberia; 5 Car 1 
1 Africa; 2 Italy; 5 South America; 1 Switzer 
land; 1 Denmark; 1 Costa Rica; and 1 
Spain, etc. 

3. DX signals from every country in the 
world can be copied. 

Broadcast at night. It is impossible to lis 
all broadcasting stations heard but out- 
standing performances such as 1000 watt 
stations 1/50 the power of KFI Los Angeles 
coming in — good volume, i.e., KFOX 
KFPY from California. Havana, Cuba, 
Mexico City, Del Rio and stations all over 
Canada. H. B. Miles, 

17 Lenox Place, Middletown, N.Y. 


“FROM” R.C.A 








“Before me is your recent letter with numer- 
ous testimonials of oo; wonderful results 
enjoyed by MASTERPIECE 9 owners 


Frankly, I see noe xcuse for anything but the 
best in a receiver designed by you. Thi 
explain by saying that in my twelve years « 
close relationship with every type ot 
ceiver and transmitter the name McM 
Silver is frequently mentioned. Wher 
studied and trained with R.C.A. your na 
was often mentioned as a foremost authori 
on superheterodyne tuner design.’ 
M.O. C., Los Angeles, Calif 
EXACTLY AS ‘PROMISED 
‘*I cannot say too muchin praise of the MAS- 
TERPIECE. My set arrived safely March 
3rd and I setit upon the table for a tr it 
The tone is excellent and the selectivity is 
wonderful. I did not have the time to proper- 
ly install the 3K until Sunday, March Sth 
when at 3:30 P.M. all was re ady— and right 
off the handle I tuned in EAQ with more 
volume than we could use. This was t z 
the comparatively short indoor aerial. , 
reception was remarkably clear and ee 








from static. Later on I received the same 

station with the squelch tube in but, of 

course, at times the signal ‘went out.’ 
Germany was also mer Ty in the after- 


noon and at 9:45 P.M. (EST) Germany was 
picked about 6000 kc. aaa the German 
tion returns were heard clearly. 

To cap the climax I got up early toda nd 
at about 6:30 A.M. after some juggli l 
received VK2FC at 10520 ke. right on the 
button. This is Sydney, Australia. Forgot 
to say that Saturday, March 11th (o € 
short antenna) I picked up England 
good — aker volume and received the vs 
of the California earthquake at 6:20 A.M 
Also A. of the ambitions of my rad x 
perience was realized. I heard ‘Big B« in 
London strike by direct reception. 

I consider your set the finest piece o! lio 
work in the wo.ld—if the station is « ie 
air the MASTERPIECE will get it. 

I thank you for the personal interes pu 
have takenin my set and have followed if 
advice with great success. Again 1 ft 
that I am absolutely satisfied . . . all « co 
tations have been exceeded. So I look 1€ 
tuner and say ‘baby—you can bring the 1 
shes for you and the M/ ae R- 
*. B., Bridgeport, n. 
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OPPORTUNITIES . 


are many ch 


for the Radio 


Trained Man 


Don’t spend your life slaving away in some dull, hopeless job! Don’t be satis- 
fied to work for a mere $20 or $30 a week. Let me show you how to get your 
start in Radio—the fastest-growing, biggest money-making game on earth. 


Jobs Leading to Salaries of $50 a Week and Up 


Prepare for jobs as Designer, Inspector and Tester—as Radio Salesman and in 
Service and Installation Work—as Operator or Manager of a Broadcasting y 
Station—as Wireless Operator on a Ship or Airplane, or in Talking Picture or 
Sound Work—HUNDREDS OF OPPORTUNITIES for a real future in Radio! 


Ten Weeks of Shop Training 


Pay Your Tuition After Graduation 







% 
% 





ayes 





We don’t teach by book study. We train you cn a great outlay of Radio, Television and Sound 
equipment—on scores of modern Radio Receivers, huge Broadcasting equipment, the very lat- 
est and newest Television apparatus, Talking Picture and Sound Reproduction equipment, 





Code Practice equipment, etc. You don’t need advanced education or previous experience. We 
give you—RIGHT HERE IN THE COYNE SHOPS—the actual practice and experience 
you'll need for your start in this great field. And because we cut out all useless theory and 
only give that which is necessary you get a practical training in 10 weeks. 


TELEVISION azd TALKING PICTURES 


And Television is already here! Soon there'll be a demand for THOUSANDS of TELEVISION 
EXPERTS! The man who learns Television now can have a great future in this great new 
field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE 
and learn Television on the very latest, newest Television equipment. Talking Picture and 
Public Address Systems offer opportunities to the Trained Radio Man. Here is a great new 
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn 
Radio Sound Work at COYNE on actual Talking Picture and Sound Reproduction equipment. 


PAY FOR YOUR TRAINING 
After You Graduate 


Iam making an offer that no other school has dared 
to do. I’ll take you here in my shops and give you 
this training and you pay your tuition after you 
have graduated. Two months after you complete my 
course you make your first payment, and then you 
have ten months to complete your payments. There 
are no strings to this offer. I know alot of honest fel- 
lows haven’t got a lot of money these days, but still 
want to prepare themselves for a real job so they 
won’t have to worry about hard times or lay offs. 
I’ve got enough confidence in these fellows and in my 
training to give them the training they need and pay me 
back after they have their training. 
_ If you who read this advertisement are really interested 
in your future here is the chance of a life time. Mail the 
coupon today and I'll give you all the facts. 


ALL PRACTICAL WORK 
At COYNE in Chicago 


ALL ACTUAL, PRACTICAL WORK. You build radio sets, 
install and service them. You actually operate great Broad- 
casting equipment. You construct Television Receiving Sets 
and actually transmit your own Television programs over 
our modern Television equipment. You work on real Talk- 
ing Picture machines and Sound equipment. You learn 
Wireless Operating on actual Code Practice apparatus. We 
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don’t waste time on useless theory. We give you the prac- 
tical training you'll need—in 10 short, pleasant weeks. 


MANY EARN WHILE LEARNING 


You get Free Employment Service for Life. And don’t let 
lack of money stop you. Many of our students make all or 
a good part of their living expenses while going to school 
and if you should need this help just write to me. Coyne 
is 33 years old. Coyne Training is tested—proven beyond 
all doubt. You can find out everything absolutely free. 
Just mail coupon for my big free book! 


H. C. Lewis, Pres. RADIO DIVISION Founded 1899 


COYNE Electrical School 


§00 S. Paulina St., Dept. 73-9H, Chicago, Ill. 
Mail Coupon Today for All the Facts 


H H. C. LEWIS, President 
Radio Division, Coyne Electrical School 


500 s. Paulina St., Dept. 73-9H, Chicago, iil. 


Dear Mr. Lewis:— Send me your Big Free Radio Book, and 
all details of your Special Offer. 
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WE DO OUR PART 











IN OUR NEXT FEW ISSUES: 

HOW TO ENTER THE "TALKIES" SERVICE FIELD. An authority on 
the subject of sound equipment and service has prepared for the 
readers of RADIO-CRAFT a complete analysis of the talking mo- 
tion picture field. Heretofore, the owners of motion picture houses 
have been accustomed to paying high prices for parts and service 
which it is now convenient for the radio Service Man to furnish, 
due to recent legislation. 


ADAPTING THE A.C.-D.C. ULTRA-MIDGET FOR BATTERY OPERA- 
TION. In this interesting article the author tells how to re-wire 
existing A.C.-D.C. ultra-midget receivers to obtain portable, eco- 
nomical operation, using the latest types of 2 V. tubes. The pro- 
cedure described in this article should make it convenient for the 
experimenter and Service Man to obtain very satisfactory operation 
in this manner. 


LOUD-SPEAKER-DRIVEN RESONATORS. The author describes a 
novel reproducer arrangement, following ideas which appeared in 
past issues of RADIO-CRAFT, by which exceptionally fine tone 
quality is obtained. The finished instrument presents an excep- 


tionally fine appearance. 





RADIO-CRAFT is published monthly, on the fifth of the month preceding 
that of date; its subscription price is $2.50 per year. (In Canada and 
foreign countries, $3.00 a year to cover additional postage.) Entered at 
the post office at Mt. Morris, Ill., as second-class matter under the act of 
March 3, 1879. Trademark and copyright by permission of Gernsback 
Publications, Inc., 98 Park Place, N. Y. C. 

Text and illustrations of this magazine are copyright and must not be 
reproduced without permission of the copyright owners. We are also agents 
for WONDER STORIES and WONDER STORIES QUARTERLY. Subscription 
to these magazines may be taken in combination with RADIO-CRAFT at re- 
duced Club rates. Write for information 

Copyright 1933. GERNSBACK PUBLICATIONS, INC. 





HUGO GERNSBACK, President 
S. GERNSBACK, Treasurer 


J. M. HERZBERG, Vice-President 
I. S. MANHEIMER, Secretary 


Published by TECHNI-CRAFT PUBLISHING CORPORATION. Pub- 
lication office: 404 N. Wesley Ave., Mount Morris, Illinois. Editorial 
and Advertising Office: 96-98 Park Place, New York City. Chicago 
Advertising Office: 737 North Michigan Avenue, Chicago, Ill. 
Western Advertising Office: 220 No. Catalina St., Los Angeles, 
Calif. L. F. McClure, Chicago Advertising Representative. Loyd 
B. Chappell, Western Advertising Representative. 


London Agent: Hachette & Cie., 3 La Belle Sauvage, Ludgate Hill, E.C. 4 
Paris Agent: Hachette & Cie., Australian Agent: McGill's Agency 
11} Rue Reaumur 179 Elizabeth St., Melbourne 
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Joos in 
fascinating, interest-ng, 


Broadcasting Stations are 
d pay well, 











Set servicing has paid many N. R. I. 

men $200 to $1,000 a year for their 

pare time. Full-time men make as 
nuch as $40, $50, $65 a week. 








Television, the coming field of great 
opportunities, is covered in my course. 





Some Other, Jobs 
N.R.1. Trains Men For 


Broadcast Engineer. 

Operator in Broadcast Station. 

Aircraft Radio Operator. 

Overator of Airway Beacons. 

Service Man on Sound Picture Ap- 
paratus. 

Operator of Sound Picture Apparatus. 

Ship Operator. 

Service Man on Public Address Sys- 
tems. 

Installation Engineer on Public Address 
Systems. 

Sales Manager for Retail Stores. 

Service Manager for Retail Stores. 

Auto — Installation and Service 
Mz 














Television Broadcast Operator, 
Set Servicing Expert. 





RADIO-CRAFT for 


at Home 


Why slave your life away in a _ no- 
future job? Why skimp, why scrape, 
trying to pay your bills? I'll train you 
quickly for the live-wire field—the field 
kitlauk:heds| with a future—RADIO. $50, $60, $ 
a week—that’s what many Radio Ex 
perts make. », $10, $15 a week extra 
money— that’s what many of my stu- 
dents make in their spare time shortly after enrolling. My 
free book tells you about Radio’s spare-time and full-time op- 
portunities—about my tested training—about my students and 
graduates—what they are doing and making. Get this book. 
Be a Radio Expert. The Radio field is big enough to absorb 
many more properly trained men. 


I'll train you for jobs like these 
Spare-time and full-time Radio Servicing, Operating, Broad- 
cast, Aircraft Radio, Commercial Land, Ship and Television 
stations, a Radio service business of your own. Ill train 
you for these and other good jobs in the manufacture, sale 
and service of Radio, Talking Movie, Sound and Television 
apparatus. My FREE book tells you about the many money- 
making opportunities in Radio. 


Save—liearn at home in your spare time 
You don’t have to leave home and spend $500 to $1,000 to 
study Radio. I'll train you quickly and inexpensively right 
in your own home and in your spare time for a good Radio 
job. You don’t need a high school or college education. Many 
of my successful graduates didn’t even finish grade school. 
My amazingly practical 50-50 method of training—half with 
lessons, half with Radio equipment—gives you broad practical 
experience—makes learning at home easy, fascinating, prac- 
tical and rapid. 


Turn your spare time into money 
My book shows how my special training, instruction material, 
~~ oan and my seventeen years experience training men for 
Ra vareers help many students make $200 to $1,000 a year 
ane in their spare time. My course is famous as “the 
that pays for itself.’ 


Your money back if not satisfied 


I'm so sure you will be satisfied with my training that I agree in 
writing to refund every penny of your money if you are not ene 
tirely satisfied with my Lessons and Instruction Service when you 
finish. 


Mail Coupon 
for FREE 












one 


Find out what Radio offers you 
Act today. Mail the coupon. My 64-page book will be sent free to 
any ambitious fellow over 15 years of age. It tells about Radio’s 
opportunities—explains the eighteen star features of my course— 
shows letters of what others are doing and making. There is no 
obligation. Mail the coupon. 


J. E. SMITH, President, National Radio Institute 
Department 3KX, Washington, D. 


SPECIAL FREE OFFER! 














the coupon at right. 
Now! 


+) 
Get f b ! ° 
et a free copy by mH 43 PY 
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Hil train You Quickly for 
Radios GOOD spare time 


and full Seeiaiin eo 8 e 


Act now and receive in addition to my hig free 
book ‘Rich Rewards in Radio,”’ this Service 
Manual on D.¢ A.C. and Battery operated 
sets miy my tudents could have this book 

in the past Ne readers of this maxazine % 
ho mail the coupon will receive it free. 4. 
Overcon s hum, noises of all kinds, fad- Ro 
ing sign broad tuning, howls and os- Oe 

cillatior s, poor distance reception i Ve 

torted or muffled signals, poor Audio 

and Radio Frequency amplification 

and other vital service informa- 

tion is contained in it 
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“Made $6,000 in 2 Years” 


“Soon after the lepr 
sion started m 
self without a [ 
was well prote th 
R. i I 
swung right to f ne 
Radio servic ’ [ 
have made ove 1 





SPARTIVENT, 
Rparty Radio Service, 93 Broadway 
Newark, N. J. 


>" 
<“ 


“$500 a Year in Spare Time” 


“Although doing spare- 
time Radio work only, I 
have averaged about $500 
a year extra in addition 
to my regular income ( 
Full-time Radio work 
would net me many tim« 
that _amount.”” — EDW 
H. FAWCETT, 
Kd., Ladner, B. C., 
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“Good Position, Good Pay” 


*T am Chief Operator at 
adio Station. WSMK 
This is a good position 
with good pay. I have 
advanced in Radio rigl 
slong. 
N. 
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UPER Deluxe 


iG UBE 









ALL-WAVE 
RADIO 











J 2UY your radio direct from the Midwest Laboratories This super 16-1 de ALL-W adio positively gives you 
and save from 30% to 50%. This Super 16-Tube rege gs nn Shai ‘Midwe _ gereccenar Seman ol eS  * tine pt 
Deluxe ALL-WAVE Radio is today’s most sensational whole world of radio at your finger tips. It has FIVE distinct 
dio value! Now, it is easy to secure clear, loud-speaker recep- wave bands—ultra hort, short, medium, broadcast and long—al 
n from ition 10,000 mil« and more distant. It you tuned with ingle dial! You can switch ins from U. S. 
mplete wav length coverage of 9 to 2000 me (33 mevocycle programs—Canadian, police, amateur, commercial, iirplane and 
150 KC)—-enabling you to secure almost mavical perform e! hip broadcast to the world’s finest short wave programs. Don't 
Midwest users regularly log such station GSC, Londor try any radio until you get all the facts! You'll, be amazed at 
VAK2ME, Sydney, Australia —JIAA, Tokio, Japar aw ) Moscow, the unbelievably low direct-from-Midwest Laboratories prices. They 
Russia—D.1B, Berlin, ete Never befe xn ' ttle ive you from 30° to 50° Write for the new Midwest 193 
oney! Send coupon tod yi catal 
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Switch 


by instantly pointing L 
. Positive 


length of station. 


out wave 
Some of the othe: 





Illuminated Frequency Indicato 








These sensational new features give Slow Motion, lvety Action Tuning 
you amazing performance, perfect Positive Amplified Automatic Volume 
realism, new beauty of tone, new _ Control Bias Fully Delayed : 
‘a , Pitty toes, ° : New and Impro ved Electro-dynamic 
wealth of power, fractional microvolt Auditorium Type Speakes . 
sensitivity, better than 7 KC selec- test ‘Type, Higher EMciency Tubes 
tivity. For example—Automatiec SE- 7 KC Selectivity, Automatically Ad- 
LECT-O-BAND (exclusive with Mid- justed 
west) simplifies short wave tuning Scientifically Shielded Coils and 
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Midwest guarantees your satisfaction by permitting you to try 
any Midwest set—right in your own home—for 30 days FREE 
trial. Thousands upon thousands of delighted Midwest owners 
all over the U. S. and in many foreign countries are daily en 
joying the world’s finest radio programs because of Midwest’ 
revolutionary policy of selling direct from the laboratory at 
rock-bottom prices—and on easy terms. But don’t judge qual 
ity by price. Even though we offer unbelievably low prices 
Midwest Radios are of the very highest quality and positively 
guaranteed. 

When you buy from Midwest, you deal 
with one of the old-established, pione« 

radio builders who have been sellin 

quality sets all over the world for almost 
fourteen years. Mail the coupon or write 
us a postal for new 1934 catalog, easy 
terms and low laboratory prices. 











heal birect with laboratories 


Get a bigger, better, more powerful, 
clearer-toned radio—at a positive saving 
of from 30% to 50%. Increasing costs 
are sure to result in higher radio prices 
soon. Buy before the big advance.... 
NOW, while you can take advantage of the 
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fore you decide. As little as $5.00 puts a 8 FREE, '39-d09 
TO o set in your home. Satisfaction guaranted 4 Weer - 









or money back! Just sign and mail coupon— a 
or send name and address on postcard. Name — 
= eee sae money: 
DEPT. REENI— CINCINNATI, OHIO, U. S. A. — goog BY, 
Established 1920 Cable Address Miraco. ABC 5th Edition > gents! —- 
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ANNOUNCING 


™ 1934 


OFFICIAL RADIO SERVICE MANUAL 


This new manual has been in actual preparation for several months. 


Official 
Radio Service 
Manual 


Complete Directory 


1933. 1934 Radio Re-eivers 


Full Radio Service G 





The vast amount of important data received from manufacturers who 


are assisting in the compilation of the book, leads us to believe that the 1934 Manual will be more valuable than any previous editions. 





HE necessity of GERNSBACK 
Manuals in the radio field has been 
shown by the fact that the total 
sales of the first three OFFICIAL 
RADIO SERVICE MANUALS, includ- 
ing the new CONSOLIDATED EDI- 
TION, now exceed 80,000 copies. 
Radio Service Men and 
others engaged in various 


we then receive will be included before go- 
ing to press. 

In preparing this new edition many of 
the outstanding problems of the Service 
Men have been considered—methods of 
servicing, the new equipment constantly 
needed to cope with new tubes and sets, 
and the other fields of radio, such as pub- 


As in previous years, the 1934 Man- 
ual will also include a FREE QUESTION 
AND ANSWER SERVICE. In each book 
will be found 25 coupons, which en- 
title you to free consultation on any radio 
service topics. These coupons give you a 
complete mail service—questions on servic- 
ing and operating on any set or circuit 
are answered promptly ond ac- 
curately by the editors. Re- 





branches of radio know the 


member that, at the regular 


importance of such books, 
and how they must depend 
upon them for reliable in- 
formation. Whether for 
public-address work, tube 
information or a ‘circuit 
diagram, the material 
needed is certain to be 
found in one of the OF- 
FICIAL RADIO SERVICE 
MANUALS. The GERNS- 
BACK Manuals have been 
constantly used in refer- 
ence work by leading radio 
set manufacturers, mail- 
order houses, jobbers, deal- 
ers and, most extensively, 
by Service Men, for whom 
these books are invaluable. 

In the planning of the 
1934 OFFICIAL RADIO 
SERVICE MANUAL many 
things have been taken into 
consideration. First, how we 
could reduce our own costs, 
and in turn pass these sav- 
ings on to our readers. 
Second, what Sateemation 
not contained in previous 
editions of the Manuals 
must be incorporated in 
the 1934 edition and would 
be of utmost importance to 
its users. Third, what ad- 
vance information we could 


Contents of the 1934 Manual in Brief 


@ Diagrams and service notes, more complete than ever before in 
any MANUAL. Not merely the schematic hook-ups will be found, 
but also chassis drawings showing parts layouts, positions of trim- 
mers, neutralizers, etc. 

@ Voltage readings for practically all sets, as an aid in checking 
tubes and wiring. 

@ All values of intermediate-frequency transformers used in super- 
heterodynes, with the manufacturers’ own suggestions as to correct 
balancing. 

@ Detailed trouble-shooting suggestions and procedure as outlined 
by the manufacturers’ own engineers—in other words, authentic 
“dope” right from headquarters. 

@ Values of all parts indicated directly on all diagrams. WE WILL 
POSITIVELY NOT INCLUDE DIAGRAMS FOR WHICH PARTS 
VALUES CANNOT BE OBTAINED. 

@ A special section for reference to A.C.-D.C. cigarbox midgets. 
@ A special section for reference to automobile radio. 

@A special section for reference to public-address amplifiers. 
@ A special section for reference to short-wave receivers. 

@ A special section for reference to remote-control systems. 

@ A complete compilation of radio tube data, covering both the 
old and the many new types. 

@ A special section devoted to test equipment, analyzers, etc., with 
full diagrams and other valuable information. 

@ A complete list of American broadcast stations with their fre- 
quencies in kilocycles; extremely useful in calibrating and checking 
test oscillators and in calibrating receivers. 

@ Free Question and Answer Service, the same as in our last two 
Manuals. 

@ No theory; only service information in quickly accessible form. 
@ Absolutely no duplication of any diagrams; nothing that appeared 
in any of the previous Manuals will appear in the 1934 MANUAL. 
This we unconditionally guarantee. 

@ A handy, easily-consulted master Index making it easy for you 
to find almost anything pertaining to your service problem in- 
stantly. This index will include all the diagrams published in all 
the previous GERNSBACK Manuals, as well as the 1934 diagrams. 
A big convenience and time saver! 


rate of 25c per question which 
is usually charged by radio 
magazines, this service alone 
is worth $6.00. And for the 
Manual, we charge only $3.50. 

It is quite evident that the 
1934 Edition of the OFFICIAL 
RADIO SERVICE MANUAL 
will be a decided improvement 
over previous volumes, and 
will even surpass the high 
standard of the former Man- 
uals. 


ORDER YOUR COPIES NOW 


It is important to every 
Radio Service Man and Dealer 
that he receive his copy of the 
1934 OFFICIAL RADIO 
SERVICE MANUAL as soon 
as it is published. The new 
book will prove itself to be in- 
valuable as those volumes of 
previous years. The book as 
usual comes to you postpaid 
and free of additional charges. 

No need to delay sending us 
your order—the 1934 MAN- 
UAL, like its predecessors, is 
a necessity in your business. 
We strongly advise you to or- 
der your copy today, and then 
you will be certain to get one 
from the first printing of the 
book. The 1934 Manual will 





print that would be useful 





be ready in about eight weeks. 








in the future. 

After careful analysis we 
found that the total cost of producing 
the 1934 Manual would be consider- 
ably less than in former years, and 
that at this time we could reduce the price 
of the book to our readers. The Fourth 
Edition of the OFFICIAL RADIO SERV- 
ICE MANUAL will sell this year for $3.50. 
The book will be published like the 1933 
Manual—the volume will be sent to you 
complete. As usual, we urge that all our 
readers place their order early so that 
they will get a copy of the first printing. 
Usually, at the last minute a tremendous 
number of orders come to us and quite 
often orders are held up while the book 
is going through a seccrd printing. 

Anticipating such information as may 
serve future radio needs, we are holding 
many pages of the Manual open until the 
very last minute. Any timely “dope” which 
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lic-address systems, short waves, auto radio 
and others. 

The illustrations in the 1934 Manual will 
be more explicit than before; inasmuch as 
the diagrams will not be limited to the 
schematic circuit, but other illustrations 
will show the parts layout, positions of 
trimmers, neutralizers, etc. There will be 
hundreds of new circuits included, and not 
one from any previous edition of the man- 
uals will be repeated. This we uncondition- 
ally guarantee. 

The number of pages in the new Manual 
will exceed 400, with hundreds of illustra- 
tions, including diagrams, charts, photos, 
picture layouts, etc. The size of the Man- 
ual will be the same as that of the former 
volumes—9x12 inches, with a flexible, 
loose-leaf binder. 
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*‘Takes the Resistance Out of Radio’”’ 





Editorial Offices: 96-98 Park Place, New York, N. Y. 


HUGO GERNSBACK, Editor Vol. 


V. No. 4, October, 1933 





RADIO EXPERIMENTING 


An Editorial by HUGO GERNSBACK 


HEN radio was as yet young, there was only a 
single line of experimentation that could be fol- 
lowed. This, of course, had to do with either a 
transmitting or receiving set. 

However, as radio becomes older, it becomes amazingly 
diversified—indeed, the radio experimenter of 1933 could 
not even be reconciled with the old-time experimenter of 
the 1905 vintage, when radio first got its start. 

Of course, a large percentage of the experimentation 
which is still going on is in the design of radio sets, be 
they intended for long waves or short. With the short- 
wave experimenters, who are doing the lion’s share of the 
experimenting, there are today certainly not less than 
350,000 experimenters in this country alone who pursue 
the art as a hobby; at least to begin with. As it frequently 
happens, however, the hobby soon turns the experimenter 
into a professional, for it is from the field of radio experi- 
menters that our best radio engineers, our radio manufac- 
turers, and our radio Service Men are drawn. 

Radio experimentation in other words is simply a prov- 
ing ground, or a graduating class for the radio industry 
of tomorrow. This point should never be lost track of, 
since it is one which is peculiar to the advancement of 
the radio art. Nor is it a new point, because the relation 
has been ever the same since the days of Marconi, when he 
himself was an experimenter, sending and receiving dots 
and dashes with a spark coil and coherer arrangement. 

The radio experimenters of today, that is, those whose 
interests lie outside the development of radio sets, also go 
in for the following fields, each one of which is becoming 
larger every year: 

Audio amplification, also called Sound or Public Ad- 
dress, which is already a huge adjunct to radio itself, and 
which attracts thousands of experimenters who find new 
uses (and most surprising ones) for sound amplification. 

Electronics, which is so huge an activity that it has al- 
ready been sub-divided into many classes. By electronics 
is meant the use of the radio vacuum tube in its many 
applications, chief of which, today, is in conjunction with 
photoelectric cells. This particular field, which came into 
prominence only during the past few years, threatens to 
become one of the largest, and is rapidly becoming an art 
all by itself. Here is an excellent and most fruitful field 
for the dyed-in-the-wool experimenter. Without touching 
them, he now can open doors; he can sort cigars, beans, 
nuts; he can catch burglars, he can light his car headlights 
at sundown; he can switch on the lights in the house at 
sundown, and in fact, do thousands of other, entirely un- 
suspected things, all by means of the photoelectric cell in 
conjunction with the radio tube. Electronics is, indeed, 
a great and rich field, which is only now being opened up; 
and one which will become tremendously large, due mainly 
to the endeavors of radio experimenters during the next 
few years. 


Then, we have the neglected field of the “limited” ra- 
dio telephone, which is suitable for communication in the 
same building, across the street, for use at camp, and for 
many other services. While you are not supposed to oper- 
ate a radio telephone without a license, the use of such an 
instrument, where it does not disturb others, especially at 
isolated points, is not unlawful; particularly, if the effect 
of the transmitter does not go beyond the State border. 
If no aerial and ground are used, and only a single small 
tube is made use of, the action of the instrument becomes 
identical to that of a Service Man’s oscillator, which also 
is a miniature transmitter. The design of either instr 
ment, however, is such, that the radius is probably no 
more than about 100 feet , and therefore little disturbance 
is created, particularly when the instrument is operated 
on a frequency below the broadcast band. The experi- 
menter finds good use for such an instrument for inter- 
office communication, as an inter-house radiophone, at gar- 
den parties, for “mind-reading,” and for other stage per- 
formances where intelligence is to be transmitted to an- 
other party by means of a mobile receiver, a mobile trans- 
mitter, or both. 

There are also many other uses to which the radio tube 
can be put, and it might be said that the surface has not 
yet been scratched. 

There is hardly a field of human endeavor into which 
the ubiquitous radio tube will not be fitted, sooner or later. 
Among the odd uses which experimenters have found fo: 
vacuum tubes, I will mention the following: 

Ultra-fine measuring devices; a billionth of an inch can 
be measured today by means of a vacuum tube. A steel 
bar, half an inch square and about 3 feet long, and form- 
ing one plate of a condenser, will indicate the weight of 
a fly which has hopped onto one end; the fly depresses the 
bar to a slight extent, thus causing a change in the ca- 
pacity of the condenser. 

Spectacular Tesla coil experiments can be performed 
with the adjunct of radio tubes and the old fashioned 
spark coil or generator devices in use years ago. 

In addition, we have the radio robot for airplanes, which 
is also an adaptation of radio methods; and we have com- 
binations of the radio tube with the thermocouple, by 
which fogs are pierced, ,thus making it possible for navi- 
gators to “shoot the sun” without actually seeing it. 

Television, of course, is still in the offing; yet, it, too, 
must make abundant use of vacuum tubes. No doubt, thi 
final solution of television itself will come about without 
recourse to moving parts such as the present-day whirling 
disc. Indeed, the entire problem of television will only 
be solved with some form of a radio tube, and with radio 
instrumentalities. 

The experimenter’s radio field is not only an interesting, 
but a lucrative one. We are still at the beginning of radio, 
and the great radio inventions are still to be made. 
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Fig. | 
Schematic circuit of the oscillator shown at A & C. 
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end of the inter-phone, 


ADIO experimenters will find a 

creat deal of interest and a broad 

field for experimenting in the con- 

struction and use of a_ smail 
portable, modulated oscillator and a 
single-tube portable receiver. The oscil- 
lator can be made to work on any given 
frequency, preferably very high, such 
as 60 megacycles (5 meters). An ex- 
perimental unit of this type was con- 
structed and tried in the editorial 
office of RApIO-CRAFT and fine commu- 
nication could be accomplished over a 
distance of several hundred feet! In 
the experimental unit, a single, 30-type 
tube was employed for the modulated 
oscillator, and another of the same 
tubes for the receiver. The completed 
units are shown at A and B, respec- 
tively; interior views are C and D, re- 
spectively. 

A word of caution is necessary here, 
regarding the regulations of the Fed- 
eral Radio Commission. The modulated 
oscillator of the system constitutes a 
radio transmitter, and unless care is 
taken to prevent the signals of the os- 
cillator from reaching over the boun- 
dary line of the State in which it is 
operated, or interfering with other 
radio communication, a portable trans- 
mitting license must be obtained from 
the Radio Inspector of your district. 
Otherwise, of course, the instrument is 
considered merely as another version of 
the “service oscillator.” The circuit of 
the oscillator is shown in Fig. 1; in 
Fig. 2 is shown the receiver diagram. 

The uses of a short-distance com- 
munication system of this type are 
numerous. For instance, the units 
lend themselves admirably to stage 
performances where “mind reading” 
acts may be performed to the mysti- 
fication of the audience. Another use 
is for inter-office communication. A 
specific example of this is found in the 
picture on the cover in which the man 
on the right is taking an inventory and 
dictating the figures directly to the 
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@ WHAT YOU CAN ACCOMPLISH 
WITH THIS NEW INSTRUMENT 


(1) Arrange "mind reading" acts to mystify friends; 
(2) Arrange a “portable oscillator hunt"; 

Install a telephone system to talk to neighbors; 
Install an inter-office communication system; 
Experiment with short-distance duplex radio 
telephony; 

(6) Experiment with “wired radio" telephony; 

(7) Make a fun-provoking 
(8) Make a portable "'call system" without wires. 


t 


‘radio dictaphone"’; 
C. W. PALMER and 


stenographer on the left. It is obvious 
that this method makes the task much 
easier than ordinary methods, as the 
man taking inventory can move from 
place to place at will. 

Another use for such a communica- 
tion arrangement is for a portable ¢al! 
system where it is not convenient to lay 
regular telephone wires. As the receive 
draws very little current, it can be op- 
erated continuously and the oscillator 
turned on whenever a call is desired. 

While the experimental units were 
made for transmission only from the 
oscillator to the receiver, it is quite 
possible to arrange two-way communi- 
cation with the same apparatus. As you 
can readily see from the diagrams, the 
oscillator and receiver are very similar. 
In fact, they are identical except for 
the value of resistance used in the g7 
leaks, the addition of the modulatio 
transformer and microphone to. th« 
oscillator, and the headphones to the 
receiver. 

The above suggestions as to the use 
of the system are by no means complet« 
and the experimenter will without 
doubt find innumerable other uses 
for it. 

The complete portability of the units 
is evident from the photographs. Th: 
filament batteries are ordinary 4% V. 
“C” batteries while the “B” supply is 
obtained from 22% V. “B” batteries of 
the smallest size. Thus the weight of 
the complete receiver is less than 1%2 
Ibs.; while the oscillator weighs only 
2 Ibs. 


The Oscillator 


A glance at the circuit of the oscilla- 
tor shows that it does not follow the 
standard design for small short-wave 
oscillators. The necessity for modu- 
lating the output, without the use of 
additional tubes, ete., and the fact that 
the oscillator must be tuned rather 
broadly, is the cause for the unusual 
circuit. As the oscillator is carried 
from place to place, the output is 
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AND OPERATE AN 


RADIOPHONE 








The "Experimental Radiophone™ 
in complete detail by the authors was first 
suggested by Mr. Hugo Gernsback. For 
lack of space only a small number of its ap- 
plications are listed in the box at the left. 
This device is the first one which since the 
advent of electronic music could be called 
a really and truly experimenter's instrument. 





And, more experimental radio units are 


described 





coming. 


GEORGE W. SHUART es 


naturally unsteady which necessitates 
relatively broad tuning of both the 
sending and receiving units. 

The positions of the parts are clearly 
shown in the photographs. It will be 
noted that a modulation transformer is 
used. In making the original oscillator 
some difficulty was encountered in mod- 
ulating it. Ordinary methods such as 
placing the microphone in the grid cir- 
cuit; in the plate circuit; or coupling it 
to the coils by a small loop of wire 
either suppressed the oscillations alto- 
gether, or resulted in insufficient modu- 
lation. However, the addition of a 
small modulation transformer  con- 
nected in series with the grid leak suc- 
cessfully eliminated the difficulties. 

In order to eliminate the necessity 
for a separate microphone battery, the 
primary of the “mike” transformer and 
the “mike” itself were connected across 
the full 4% V. of the filament battery. 
While this introduced an additional 
drain on the “A” battery, the weight 
of the oscillator was considered of more 
importance than the life of the bat- 
teries. 

The coils for both the oscillator and 
the receiver are made by winding an 
equal number of turns for both the grid 
and plate circuits on a tube 1 in. in 
diameter. The number of turns depends 
on the frequency at which the system 
is to be operated. For the 5 meter 
band, this will consist of only one or 
two turns depending on the value of the 
tuning condenser. The experimental 
model was operated at about 20 meters, 
but as suggested before, a wavelength 
of about 5 meters would be more suita- 
ble. The coils for the 20 meter unit 
consist of about 6 turns of No. 22 cot- 
ton covered wire for both the grid and 
plate, separated about %4-in. 

The values of the remaining parts 
are indicated on the circuit diagram. 
The 17 ohm resistor in the filament lead 
is used for reducing the filament voltage 
to the required 2 V. It may be either 
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Fig. B 
Exterior view of the receiver, which operates at 20 meters or less. 


a rheostat or a fixed resistor. The 100 
mmf. condenser, C2, couples the grid 
and plate circuits capacitatively and 
completes the oscillatory circuit of the 
grid coil and tuning condenser. The 
-01-mf. condenser, C3, is a bypass unit. 
The 10,000 ohm resistor, R1, is the grid 
leak and is connected in series with the 
secondary of the modulation trans- 
former. The value of the tuning con- 
denser depends on the frequency de- 
sired. A 50 mmf. variable condenser 
was employed in the 20 meter experi- 
mental unit. 

A short length of wire about two feet 
long is connected to the plate of the 
tube to increase the radiation of the 
oscillator. The strength of this radia- 
tion can be greatly increased by length- 
ening this wire, but the warning about 
interfering with short-wave radio com- 
munication, mentioned above, must be 
heeded. In using the oscillator the 
length of the radiating wire should be 
kept as small as possible to cover the 
desired distance. 

In adjusting the oscillator, a size of 
coil should be chosen that will tune to 
the desired freqhency with the tuning 
condenser at a point near its minimum 
value. The strength of the oscillations 
is greater under this condition than 
when a larger capacity is employed. 


The Receiver 


While the circuit of the receiver is 
almost identical with the modulated 
oscillator, the operating conditions are 
somewhat different. It is obvious that 
the receiver must be quite sensitive to 
pick up the feeble oscillations produced 
by the type 30 modulated oscillator 
tube working without any aerial or 
ground and with only 22% V. on the 
plate. 

For this reason, the receiver is oper- 
ated under circuit conditions that pro- 
duce superregeneration. This supplies 
high sensitivity and broad tuning as 

(Continued on page 232) 


1933 





TUNING —— 
CONDENSER 


Fig. D 
Interior of the receiver. Few parts are needed. 
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Circuit diagram of the receiver, shown at B and D. 
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LATEST RADIO 
EQUIPMENT 





ADVANCED ALL-WAVE SUPERHET. 
THs all-wave superheterodyne has 

many new features, including a 
“quadrotuned” I. F. amplifier that 
achieves practically straight line cut- 
off beyond the 10 ke. band; a colored 
illuminated frequency dial, divided 
into S. W. channels; fully automatic 
tone control that acts as a noise sup- 
pressor on weak signals; and an elec- 
tron-coupled beat oscillator for finding 
S. W. stations. 

These sets are fabricated and ad- 
justed individually, by experienced men. 
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Superheterodyne Set (No. 131) 


IMPROVED R.F. CHOKE 

HE frequency range of this R. F. 

choke is much wider than ordinary, 
due to a better understanding of the 
controlling factors. It has a working 
range of 500 to 20,000 ke.; an induc- 
tance of 24.5 mh.; a maxiraum distrib- 
uted capacity of 12.5 mmf.; and a D.C. 
resistance of 145 ohms. Inductance 
and capacity figures were measured at 
radio frequencies, with the shield in 
place. 

The discriminating designer will 
welcome these superior characteristics. 


CAR-BATTERY CHARGER 

HIS new charger has been designed 

especially for car battery charging, 
to compensate for the extra drain im- 
posed on many car batteries by radio 
sets, ete. It uses a tantalum rectifier, 
charging at 2% amps., which tapers 
off as the battery reaches full charge. 
Two cords are provided; one for the 
electric socket, and a special cord and 
polarized plug for connections to the 


car. 
The charger is small and compact, 
measuring only 8x5x7¥% ins. high. 





R. F. Choke (No. 133) with an unusually wide 
frequency range. 








PORTABLE RADIO-PHONOGRAPH 
5-TUBE portable, A.C.-D.C. super- 
heterodyne and phonograph com- 
bination using a type 77 tube as first- 
detector, a 78 as I. F. amplifier, a 77 
second-detector, a 43 audio amplifier 
and a 25Z5 rectifier, has just been an- 
nounced. The I. F. is 175 ke. The 
field-coil of the phonograph motor is 
tapped for voltages from 100 to 250, 
A.C. and D.C. 
It measures 13x14x7% ins.; weighs 
only 22 lbs., and carries 8 records. 





Radio-Phonograph Combination (No. 132) 


Battery Charger (No. 135) 





REPLACEMENT CONTROLS 


ASAMPLE of a complete line of re- 
placement volume control resistors 
with several novel features are shown 
below. 

The resistance element is carbon, 
fired at high temperatures, which gives 
it a hard, glassy surface, moulded di- 
rectly into the bakelite frame. A 
nickel-chrome “shoe” slides smoothly 
over the resistance element, giving a 
smooth, unbroken variation of resis- 
tance (with any taper). 














Volume Control (No. 134) 


Name of manufacturer of any device will be sent on receipt of a self-addressed, stamped envelope. 
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NEW TRIMMING CONDENSERS 


NEWLY designed type of trimming 
condenser, available in either sin- 
gle or double units, for use in I. F. 
transformers, etc., is pictured here. 
It is mounted on high grade ceramic 
material and the plates are of spring 
metal. Single or double assemblies in 
any practical range; the lowest 10 to 80 
mmf. and the largest 700 to 1000 mmf. 
Note that both resonant circuits of 
an I.F. transformer may be tuned from 
one side of the unit. 





Trimming Condenser (No. 136) 


Kindly give (number) in description under picture. 
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Wire-Wound Resistors (No. 137). These resistors 
are covered with an insulating material. They are 
color-coded and stamped with the resistance value. 


|-WATT WIRE-WOUND RESISTORS 
NE of a new series of 1 W. wire- 
wound resistors of small size is 
shown above. They are available in 
sizes of 100 to 25,000 ohms and are 
provided with 11% in. soldering leads. 
In the construction of these resis- 
tors, the resistance wire is wound over 
a core of special insulation, and the 
ends then locked and brazed to the 
terminals. 








Variable Resistor sie 140) 
WIRE-WOUND VARIABLE RESIST- 
ORS 


HIS resistor was des'gned with the 

idea of dissipating the greatest pos- 
sible amount of heat, and providing a 
positive contact without wear on the 
resistance element. It will be noticed 
that this element is open to the air. 

Various sizes are obtainable from 
25 to 150 watts. 








Fuse Retainer (No. 138) 


A CABLE FUSE MOUNTING 

HE fuse retainer shown above was 

developed for manufacturers of auto 
and battery sets desiring a fuse mount- 
ing that would not take up space and 
still be accessible for renewals. 

It is hung in the line between the 
battery and the radio power supply. A 
tension spring assures a good contact 
to the fuse at all times. 








Line Attenuator (No. 139) 


A NEW LINE ATTENUATOR 

HIS attenuator, shown above, has a 

30 step, ladder-type network, and 
is designed for extremely low noise 
level. Standard impedances of 50, 
200, 250 and 500 ohms are available, 
but any other practical value can be 
furnished. 

The size including the metal shield 
is 2%x2 1/16 ins. deep. 
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P. A. Speaker (No. 142). The horn, with its sma 
internal baffle, is equivalent to a straight baffle 
of approximately double the size. 


A NOVEL P. A. SPEAKER 

HE new speaker snown above con- 

sists of a dynamic driver combined 
with an exponential horn. The field 
of the driver is energized from a 6 V., 
D.C. source. The diaphragm is 6 ins. 
in diameter and is made from fibrous 
pulp. The voice coil will carry 15 W. 
continuously. Horn is 3% ft. long; bell, 
28x28 ins. 





“agt 


; 


R 
v:\ 
'D 
I 
ST 
10 





IN 
o> | 


oe 





Coin-Slot Machine (No. 1I41) 


RADIO COIN-SLOT MACHINE 

ERE is a novel little timing device 

which may be installed on any 
radio set, or equivalent device, in or- 
der to make it a commercial vending 
machine. It may be installed in prac- 
tically any position and is designed to 
accommodate nickels, dimes and quar- 
ters. The small dial (upper right cor- 
ner) tells the time of duration. Oper- 
ates on A.C., D.C., or batteries. Fin- 
ish is two-tone Italian bronze. 

The Service Man and dealer will no 
doubt appreciate the possibilities of 
this device. It may be installed in 
candy and soda stores; railroad sta- 
tions, hotels, and in fact, any public 
place. The income from the installa- 
tion should be worth while. 
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Dynamic Mike (No. 143) 


A DYNAMIC MICROPHONE 
HIS unit has many advantages over 
the carbon type and is more desir- 

able than the condenser “mike.” 

It is designed for an output imped- 
ance of 50 ohms with a sensitivity of 
40 db. No polarizing voltage is needed. 
It will pick up sound over a 180 degree 
swing, 90 degrees on either side of nor- 
mal. Finished in either nickel or black. 








Dial Lights (No. 144) 


DIAL LIGHT ASSEMBLIES 
BOVE are shown a new jewel—, 
and a few of many dial-light as- 

semblies made for various manufac- 
tured receivers. The manufacturer of 
these items makes a specialty of sup- 
plying these items to set manufactur- 
ers, at their specifications. 

The difference in design and the 
quality of manufacture are apparent. 
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Fig. A, leit; Fig. B, center; Fig. | 


right 


At A is shown the front panel of a new meter, available in kit form, which 
permits voltage, current, continuity, capacity, resistance, output and im- 


pedance tests to be made. A rear view of the instrument, ready to be wired, 
is Fig. B. The schematic circuit is A, in Fig. 1; wiring diagram, B. (No. 145). 


A MULTI-PURPOSE TEST INSTRUMENT 

N the illustrations above is shown a new test instrument 

which will appeal to every Service Man and radio experi- 
menter; the circuit used in this device is also given. It is 
one of three units designed to comprise a service instrument 
of extreme versatility; and which may be built in sections, 
one at a time, at the convenience of the radio man. The 
other two units, not shown, are a service oscillator and an 
analyzer. 

The services and ranges of the illustrated instrument, 
called the model 90 Tester, are as follows: voltage, A.C. 
or D.C., 0-5-10-50-100-250-500-1000 V.; current, D.C., 0-1- 
10-25-100 ma.; current, A.C., 0-1 ma.; resistance, 0-1000- 
10,000 ohms-0.1-meg.; it is also suited to making impedance, 
capacity, continuity and output tests. 





TESTING BY "SELECTIVE ANALYSIS" 
THE latest development in radio test equipment is the 

“selective analyzer” illustrated at the lower right. It 
not only tests all present-day tubes, but also provides for 
all forthcoming types. 

This year’s tubes have completely upset all preconceived 
ideas as to standards of connection and we now have tapped 
heaters with the requirement for measuring filament volt- 
age to other than the normal heater pins. The cathode 
wanders around among the other pins and may take any 
position. It has also multiplied itself and we may have 
two or possibly three cathodes to which certain voltages 
must be measured. We have two complete tubes in one 
envelope and there seems to be no end to the possibilities 
of multiplying the number of electrodes brought out on a 
single base. 

As a concrete example of the requirements, assume a 7- 
prong tube with a top cap. This gives us 8 electrodes. We 
may be required to measure voltage from any electrode to 
any other electrode and with 8 electrodes this gives us 28 
possible pairs. If we have 10 voltage ranges to cover all 
possibilities, and we must measure direct or reversed on 
any range and on any pair of electrodes, we have a total of 
560 possible combinations of polarity, range and position. 
And to measure current, we are required to go into each 
circuit with the exception of the filament circuit and this 
means that we will make measurements in any of 6 elec- 
trodes, and if we assume 9 possible ranges and also the 
possibility of either polarity, we have 108 more possible 
combinations, 

The total is 668 possible D.C. measurements. If we add 
the possible A.C. measurements of filament and rectifier 
supply voltages we reach a grand total of something like 
700 possibilities and to follow the matter through in the 
old way, we would require a 700 point switch if we were 
to proceed with a sing’e switch. To be sure, we can break 


rat 


204 



























R8 


OHMS OHMS OHMS OHMS OHMS 
Re 
_—oemeneeey 
eS Y . , j 
8 
| on 
» 
MA. 


ra} 
= 
se h%uz 
Co < a= 
27 °o0 89 
' a 
{ | | 
5g | | 
2ss| | 
~Soe| | 
rots 
5238 | 
Sao H 
1szs™ ] l 
P érola la? 
= fe en 9 0 | 
” iT_g | 
- ~ j——_— | 
ac 14559 OHMS | 
| 
it 
it 
1} 


| ~ 
| Sov or 
—® os= | | 
: Sfx - 
—-oeo 


RT 








i=] 
o 
° 
“ 
< 
o 
g 
Y oS 
af = ” } 
8ge0l5< 8 | 
of ° 9 of | 
a , | 
Se 28 
Yo? Zz a \% 27s 5000 OHMS= 
o20 Seren yer ve =3- 40.000 OHMS =— y 
Sa | ote =s% | 50000 OHMS B33 ons) || | 
s2°| « - 450,000 OHMS -—— L665 OHMS | | | 
of ste Lyppiiito 3 750.060 OHMS“ 555-0HM * | | 
Ss” §@©= ga)“ S 28 | 500,000 (=> 
Sp) EF | ows" Sir 








Low resistance values are easily read, the first maje 
division on the 1000 ohm scale being ten ohms. The met 
used has an accuracy of 2°. on D.C. and 5% on A.C. The 
resistors used are of precision type and have an accurac; 
rating of 1%. The kit of parts includes the meter, a blac 
crystalline-finish casi-aluminum case, and all necessa 





resistors, switches, tip-jacks, etc. The “C” battery mu 
be supplied by the constructor. The cast-aluminum cas: 
measures 7144 x 4% x 2%4 ins. high. 

Referring to A, in Fig. 1, switch A should be in the 
“volt” position when reading volts, 1 ma., and 0 to 0.1-meg. 
This switch should be shifted to the “ma.” position to rea 
the ma. ranges of 0-10-25-100 ma. When using the optiona 
ohmmeter circuit, shown dotted, switch A should be in tl 


(Continued « page F455) 





ee ineceitenaeiiiaiianaarisiemintcinnns 
this up into a group of switches and reduce the number of 
possibilities but the total still remains a formidable figure. 

Also, we are likely to see more and more pins on a bas« 
as the tendency is consistently to get more elements into a 
single tube and the requirement of extreme flexibility of a 
system is still paramount. 

The new method of “selective analysis,” exemplified in the 
test instrument illustrated, is a method of making voltage, 
current and resistance readings in a radio set through the 
medium of a standard analyzer plug which brings out all 

(Continued on page 238) 
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The ‘Selective Analyzer,"’ a new test instrument for the Service Man (No. 146). 
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LAST SPRING, IN OUR MAY ISSUE— 


—we thought to perpetrate a hoax on our readers 
in the form of an April Fool joke. At that time we 
introduced the Vest-Pocket, 7-Tube Superhetero- 
Ultradyne, as well as the “APR I" tube. This tube 
was described as being | in. by 34-in. in diameter. 

The joke, within four months, has become a grim 
reality, and we now have the SHOE-BUTTON tube 
which, being only half an inch high, is a 50°, im- 
provement over our April Fool ide 

The new tube is a product of the Research and 
Development Laboratory of the R. C. A. Radiotron 
Co. While the present tube is only made for use in 
ULTRA-SHORT waves, there is no doubt in our 
mind that sooner or later the tube will become avail- 
able as a regular, standard tube for broadcast re- 
quirements. 

THIS TUBE IS STILL IN THE EXPERIMENTAL 
STAGE. IT IS NOT AS YET ON THE MARKET. 
R. C. A. RADIOTRON COMPANY WISHES US 
TO PARTICULARLY EMPHASIZE THIS POINT, 
AS THEY ARE NOT IN POSITION AS YET TO 
FILL ORDERS. When the tube is released, an an- 
nouncement to this effect will be made in RADIO- 
CRAFT. 











OR transmission and reception at wavelengths down 

to about 5 meters conventional types of tubes and cir- 

cuits have been found satisfactory. At these wave- 

lengths feed-back oscillators and T. R. F. amplifiers 
may be constructed, using standard receiving tubes. How- 
ever, at wavelenths of less than 1 meter, such tubes and 
circuits have been found entirely unsuitable because of the 
large inter-electrode capacitances and lead inductances of 
the tubes, and recourse has been had to the Barkhausen- 
Kurz type of oscillator, in which the wavelength depends 
upon the time of transit of the electrons across the space 
in the tube. These oscillators have been used both for 
transmission and reception, operating in receivers as super- 
regenerative detectors or as heterodyne detectors. By 
means of these tubes much important study of the prop- 
erties of these waves has been made possible. From the 
standpoint of practical use, however, the receivers are 
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Fig. | 
An ultra-short-wave circuit devised for use with the new experimental tube. 
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AND NOW-THE “SHOE-BUTTON" TUBE 








Fig. A 


The extremely small size of the ‘'Shoe-button" tube is shown by the 





entirely unsatisfactory, since they are in-sensitive, non 
selective, unstable and noisy in general. In addition they 
require considerable power supply, and radiate energy 
from the receiving antenna. 

In an attempt to produce more satisfactory receiving 
methods at these wavelengths an investigation has been 
carried out by B. J. Thompson and G. M. Rose, Jr., in the 
Research and Development Laboratory of the RCA Radio- 
tron Co., of the properties of extremely small tubes oper- 
ating on the conventional principles. Triodes and screen- 
grid tubes representing approximately a ten-fold reduction 
in dimension, as compared with conventional receiving 
tubes, have been made; an experimental, laboratory model 
is illustrated in Fig. A. The maximum overall dimension 
of these tubes is less than % in. It is found that these 
tubes approximate closely in all electrical characteristic 
the conventional size tubes, except that the inter-electrod: 
capacitances and lead inductances are reduced to about 
1/10 those of the larger tubes. 

These tubes have been operated in a T. R. F. receive) 
at a wavelength of 1 meter. This receiver consisted of 
two stages of T. R. F. amplification using the screen-grids, 
and a grid-leak detector and 1 stage of A. F. amplifica- 
tion, using the small triodes. The set was ertclosed in a 
shielded box less than 7 in. long and 3 in. high. The 
amplification was found to be approximately 4 per stage. 
The operation was in every way similar to that of con- 
ventional sets designed for much longer wavelengths. 

The triodes have been operated as oscillators in a simple 
feed-back circuit at wavelengths as short as 30 cm. At 
this short wavelength the plate supply was 112 V. and 
the plate current 3 ma. 

It appears from these results that these small tubes 
should make reception possible at wavelengths well below 
1 meter in the conventional circuits used for much longer 
wavelengths. Due to the small size of these tubes they 
are not very suitable for transmitters, as the power out- 
put is very low. 

This work was carried out, in the laboratory, as part of 
a program of research on short waves. These tubes are 
not available commercially, and no attempt is being made 
to manufacture them at the present time. 
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THE NEW CATHODE-RAY 





Fig. A 
The new photoelectric ‘Iconoscope" cathode-ray television transmitting tube. 





INCE television will form the basis of the next real 
“wave” of public interest in radio, the following de- 
scription of the “last word’”’ in television technique 
has been compiled. 

The picture mosaic for a great number of years—since 
1875, in fact, when Carey provosed the use of a multitude 
of selenium cells in imitation of the construction of the 
human eye—has been the ideal of scientists who have been 
trying to evolve a practical method of transmission and 
reception involving a system of television more nearly 
perfect in theory than that of the now out-moded “‘scan- 
ning disc.” 

Coupled with the idea of a “‘mosaic” system of television 
there has been the hope that moving parts could be elim- 
inated—in other words that a “weightless-beam” could be 
used to supplant other methods of segregating the object 
view into its component elements, and, at a remote point, 
re-combining them. The weightless-beam principle of 
operation was demonstrated to be practicable in the re- 
ceiving unit of a mosaic television system when the “Kine- 
scope” (kine, motion; and scope, observe) was demon- 
strated to the radio fraternity several years ago. In this 
arrangement a cathode ray plays over the surface of a 
plate covered with a fluorescent material, such as wille- 
mite, which has been made slightly conductive to permit 
the electron charge set up by the cathode ray beam to leak 
off. 

The final link in the system, a pick-up device termed an 
“Teonoscope” (icon, image; and scope, observe), for use at 
the transmitter, has at last been developed by a pioneer 
in the field, Dr. Vladimir K. Zworykin of the research lab- 
oratories of RCA Victor Co. 

The operation depends upon the use of a plate which is 
essentially a mosaic of minute, light-sensitive cells onto 
which the picture is projected by means of a lens system. 
These cells develop minute voltages in the condensers 
formed by the capacitance between these cells and adja- 
cent conductive surfaces. The weightless-beam or cathode 
ray scanning these condenser units discharges them into 
the input circuit of a vacuum tube amplifying system. 
From this point the usual procedure of modulating the 
transmitter, radiation, and reception takes place. (A wave- 
length of 6 meters is particularly suitable for this system.) 





The Iconoscope Pick-Up Tube 

In Fig. A is illustrated the new pick-up tube. It sup- 
plies the missing link in a theoretically perfect system of 
television. The schematic circuit illustrating the principle 
of operation is shown at A in Fig. 1; the manner in which 
it connects into a transmitter set-up is shown at B in the 
same figure. 

The cathodes of the iconoscope tube are in the shape 
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The “missing link" in the cathode ray sys- 
tem of television, a weightless-beam pick- 
up device for use at the transmitter, has at 
last been achieved in the "Iconoscope" de- 
scribed in this article. Its companion at 
the receiver, the ''Kinescope,"" has been 
described in previous articles in the press. 
This system of television, unlike previous 
methods, has no moving parts! 





R. D. 


of a photosensitive mosaic on the surface of a “signal 
plate” and insulated from it; the anode is common and 
consists of the usual silvered portion on the inside of the 
glass bulb. 

The capacity of each individual element with respect 
to the signal plate is determined by the thickness and 
dielectric constant of the insulating layer between the 
elements and the signal plate. The discharge of the pos- 
itive charge of the individual elements is accomplished by 
a weightless electron beam originating from what is es- 
sentially an “electron gun,” located opposite the mosaic 
and inclined at 30°-to-the-normal passing through the mid- 
dle of the mosaic. Both mosaic and electron gun are en- 
closed in the same, highly-evacuated glass bulb. (The in- 
clined position of the gun is merely a compromise in the 
construction in order to allow the projection of the picture 
on the surface of the mosaic.) 

In practice, the number of individual photo elements 
in the mosaic is many times greater than the number of 
picture elements, which is determined entirely by the siz: 
of the scanning spot. Further, it has been found that 
all the elements of the mosaic should be of equal size and 
photo-sensitivity, and equal in capacity with respect to the 
signal plate. The fact that the exploring spot is much 
larger than the element modifies and simplifies this re- 
quirement so that the average distribution, surface sensi- 
tivity and capacity of elements over an area of the mosaic 
should be uniform. 
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Fig. | 
In A, above, are shown structural details of the new cathode-ray television 
tube. At B is illustrated the manner in which this new tube is connected. 
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TELEVISION TUBES 





SOME OF THE POINTS OF INTEREST 

(1) No moving parts; 

(2) More sensitive than the human eye and extends 
into the infra-red and ultra-violet regions; 

(3) More detail than the finest "half-tone’’; 

(4) Accurate and speedy as the ordinary motion 
picture camera; 

(5) Suitable as an ultra-violet microscope; 

(6) Tubes plug into sockets like ordinary radio tubes; 

(7) The most compact television system yet devised; 

(8) Both the picture pick-up and the reproduction 
may take place in ordinary daylight; 

(9) "Streaks" do not exist in the reproduction; 

(10) Maks color television practicable. 











WASHBURNE 


Construction of the “Mosaic” 

The difficult problem of uniformity is solved by the help 
of natural phenomena. It is known that mica can be split 
into a thin sheet of practically ideal uniform thickness 
and it therefore serves as a perfect insulating material 
for the mosaic. The signal plate is formed by a metallic 
coating on one side of the mica sheet. The simplest method 
of producing the mosaic is by direct evaporation of the 
photoelectric metal onto the mica in a vacuum. When the 
evaporated film is very thin it is not continuous but con- 
sists of a conglomeration of minute spots or globules quite 
uniformly distributed and isolated each from the other. 
(Another possible method is that of ruling the mosaic from 
a continuous metallic film by a ruling machine.) The 
mosaic which is used at present is composed of a very large 
number of minute silver globules, each of which is photo- 
sensitized with caesium by a special process. 

Since the charges are very minute the insulating prop- 
erty and dielectric losses should be as small as possible. 
Mica of good quality satisfies this requirement admirably. 
However, other insulators can also be used and thin films 
made of vitreous enamels have been proved to be entirely 
satisfactory. The insulation is made as thin as possible. 
Thus, the capacity to the signal plate of one square cen- 
timeter of mosaic is usually of the order of 250 to 300 
mmf. 

The sensitivity is of the same order as that of corre- 
sponding, high-vacuum caesium oxide photocells. The same 
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Fig. 2 
Above, at A, the receiving tube described in previous magazine articles. 
Below, at B, the receiving tube is shown connected into the receiver circuit. 
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Fig. B 
Above, the receiving tube which completes the cathode ray system of tele 
vision. Electrical and optical lag at transmitter and receiver aid fidelity. 





relative efficiency is true also of the color response. (There 
is a cut-off at the blue part of the spectrum but it is due 
only to the absorption by the glass envelope.) 


Th “Electron Gun" 

The electron gun producing the beam is quite an im- 
portant factor in the performance of the iconoscope. Since 
the resolution or “definition” is determined by the size of 
the spot, the gun should be designed to supply e.actly the 
size of spot corresponding to the number of picture elements 
for which the iconoscope is designed. For the examination 
of 70,000 picture elements on a mosaic plate about 4 in. 
high, the distance between two successive lines is about 
-016-in.; the diameter of the cathode-ray spot is approxi- 
mately one-half of this size. This imposes quite a serious 
problem in the design of the gun. 

The electron gun used for this purpose is seen by ref- 
erence to A in Fig. 1 to be quite similar to the one used 
for the cathode-ray tube for television reception or the 
kinescope shown at A in Fig. 2, and which has already 
been described in several papers. This “gun’’ consists of 
an indirectly-heated cathode, shown at C in Fig. 1A, with 
the emitting area located at the tip of the cathode sleeve. 
The cathode is mounted in front of the aperture O of the 
controlling element G. The anode A consists of a long 
cylinder with three apertures aligned on the same axis 
with cathode and control element. This gun structure is 
mounted in the long, narrow glass neck attached to the 
spherical bulb housing the mosaic screen. The inner sur- 
face of the neck as well as part of the sphere is metallized 
and serves as the second anode, Pa, for the gun and also 
as a collector for photo electrons from the mosaic. The 
first anode usually operates at a fraction of the voltage 
applied to the second anode, which is approximately 1000 
volts. 

The focusing of the electron beam is accomplished by 
the electrostatic field set up between the elements of the 
gun, and between the gun itself and the second anode. The 
theory of electrostatic focusing for this type of gun, briefly 
summarized, amounts to the fact that a correctly-shaped 
electrostatic field acts on moving electrons similarly to a 
lens on a beam of light. (The action of the field in the 
iconoscope gun is roughly equivalent to a composite lens 
consisting of four glasses—two positive and two negative.) 
The actual iconoscope illustrated has an overall length of 
18 in.; the spherical diameter is 8 ins. 

The deflection of the electron beam for scanning the 
mosaic is accomplished by two magnetic fields at a right- 
angle to each other. The four deflection coils are arranged 
in a yoke which slips over the neck of the iconoscope. (The 

(Continued on page 233) 





INTERNATIONAL RADIO REVIEW 


SCOPHONY—A NEW SCANNING 
SYSTEM 
WIRELESS MAGAZINE, London, 
England, has announced the intro- 
duction of a new commercial system for 
transmitting pictures by radio. While 
the system is not entirely new experi- 
mentally, having been associated for 
several years with the name of its 
originator, G. W. Walton, it is receiving 
its first commercial introduction by 
Ferranti, Ltd. 

It might be of interest to note that 
the system is applicable to wave form 
analysis and study, as well as for tele- 
vision transmission and reception. From 
this view point, it is of interest to 
every advanced electrical and radio ex- 
perimenter. 

As originally conceived, Mr. Walton’s 
scheme is based on the idea of using an 
arrangement of stationary mirrors, 
prisms or lenses which automatically 
and instantaneously convert the picture 
to be transmitted into a single “straight 
line” of equivalent light and shade 
value. See Fig. 1. 

This is done without the use of any 
moving parts or mechanism. Once the 
original has been converted into an 
equivalent “line” picture, it is ready for 
scanning. It is this feature that forms 
the outstanding merit of the invention, 
because the scanning operation can 
now be performed by a simple vibrating 
mirror arranged to swing to and fro 
across the “line.” 

As each swing traverses the whole 
picture, a vibrating rate of fifteen 
cycles per second is sufficient to pro- 
duce the kinematographic effect re- 
quired for “living” pictures, in other 
words, fifteen cycles per second gives 
complete persistence of vision. 

In transmission the picture, after be- 
ing converted into its “line” equivalent 
is seanned by the vibrating mirror 
which throws the consecutive light-and- 
shade values in sequence across a pho- 
toelectric cell or “eye” so as to trans- 
form them into corresponding electric 

















Fig. | 
The vibrating mirror of the scanner is fastened to 
the frame F and actuated by motor M. 





HERE is what the radio experi- 
menter has been wanting for a 
long time—a semi-technical re- 
view of the thousands of new 
ideas which are continually ap- 
pearing in overseas _publica- 
tions. Each month there are re- 
ceived at the offices of RADIO- 
CRAFT hundreds of daily, week- 
ly and monthly magazines orig- 
inating from every point on the 
face of the globe. 

SINCE the cost of subscribing 
to each of these would be pro- 
hibitive for most radio men, we 
have arranged with technical 
translators to prepare for our 
readers reviews of all the really 
important, new developments il- 
lustrated and described each 
month in these _ international 
radio periodicals. 

NOTE that the only available in- 
formation is that which is pub- 
lished; the experimenter must 
adapt the ideas to whatever 
equipment he has on hand. 











currents. After suitable amplification, 
these are used to modulate the outgoing 
carrier wave from a transmitter. 

In reception, the process is reversed. 
The light from a lamp is swept by a 
vibrating mirror across the face of a 
stationary “stepped” mirror, which 
automatically restores the picture to 
its original two-dimensional form. One 
method described by Mr. Walton for 
driving and synchronizing his vibrating 
mirror is shown in the illustration. 

The mirror itself is omitted for the 
sake of clearness, but it is actually 
carried in a frame F, which is mounted 
in jewel bearings at A, and Al, so as 
to swing steadily about that axis under 
the control of a chronometer spring S. 
The drive control for synchronizing 
and for limiting the amplitude of swing 
to a steady value, is applied through a 
cross-pivoted rocker, R, which is cou- 
pled to a shaft, T, connected to the 
armature of a synchronous motor, M. 
The resultant motion of the mirror may 
be adjusted so as to compensate for the 
brighter edges of the “line” picture so 
as to ensure a uniform illumination. 

The drive may be arranged so as to 
give a “saw-tooth” wave motion to a 
spot of light reflected by it from the 
lamp, thereby adapting the instrument 
to receive the standard type of picture 
transmission. The necessary phase- 
control required for perfect synchroni- 
zation is obtained by rotating the plat- 
form, P, carrying the stator of the 
motor, M. 

Two receiver models are being in- 
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troduced—a junior and a senior model. 
In the junior model the maximum size 
of picture is 8.26 ins. x 3.16 ins. and in 
the senior model 17.32 ins. x 6.32 ins. 
One of the most attractive points of 
these units is their size—either may be 
placed in a coat pocket. Compare this 
to the size of a Nipkow scanning sys- 
tem for the same size of picture! 





A CLASS B, ADD-ON AMPLIFIER 

RITISH radio experimenters have 

become very enthusiastic over class 
B amplification, or “Quiescent Push- 
Pull” as they call it. A particularly 
interesting article on this subject ap- 
peared in a recent issue of AMATEUR 
WIRELESS, in which a separate class 
B amplifier was described to be used 
as an addition to existing sets. 

As will be seen from the circuit, 
Fig. 2, which shows such an “add-on” 
unit, the internal wiring and also the 
interconnections to the existing re- 
ceiver are quite simple. Little or no 
alterations to the set itself will be 
required, although some form of tone 
control must be provided in order to 
prevent over-accentuation of high 
notes. This control could be embodied 
in the class B unit, but it is perhaps 
more usual to include it in an earlier 
stage. As a rule, the simple plan of 
shunting the primary of the existing 
L.F. transformer (audio transformer) 
with a condenser of .01-mf. in series 
with a variable resistor of 20,000 
ohms, or so, will be found satisfactory. 

In addition, if there are any signs of 
instability, or if the quality is poor, it 
may be necessary to provide extra de- 
coupling in the set. Occasionally this 
decoupling will be desirable in the 
driver circuit. 





THE "EQUATOR" ALL-WAVE SUPER 
RECENT issue of WIRELESS 
Wor.p, London, England, carried 

the circuit and description of an inter- 
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Fig. 2 
The add-on class B unit may be connected to 
an existing set. Special transformers are required. 
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This battery-operated commercial superhet. has 


esting superheterodyne receiver using 
many items novel to American radio 
enthusiasts. The circuit is Fig. 3. 

In view of the fact that short-wave 
receivers are in great demand in tropi- 
cal countries where supply mains 
(lines) are not always available and 
where climatic conditions are severe, 
the makers have designed this set for 
battery operation, and housed it in a 
dust and insect proof cabinet. 

The circuit is thoroughly up-to-date 
and contains many features of special 
interest from a technical point of view. 
There are, in all, 8 stages, with a 
Westector (a dry dise rectifier avail- 
able in England) metal oxide rectifier 
taking the place of a valve (tube) in 
the second-detector stage. The set 
covers the following bands 220-550 
meters; 80-55 meters; 60-28 meters; 
and 30-12 meters. All four ranges are 
controlled by a single switch; in addi- 
tion to altering the wave range it also 
modifies the circuit in the earlier stages 
in the following manner: 

On the broadcast band the aerial cir- 
cuit includes a tuned input transformer 
and the signals after amplification at 
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Fig. 4 
Novel construction is the feature of this shielded 
lead-in. Rubber tubes form the insulation. 
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many novel features, including automatic bandswitching, A. V. C., and full-wave dry-disc detector. 


t.F. by the first screen-grid variable- 
mu valve (tube) are heterodyned in the 
first-detector stage by a separate oscil 
lator before passing on to the LF. 
stages. On the short-wave ranges the 
detector, which the second valve 
(tube) from the left in the circuit dia- 
gram functions on the autodyne prin- 
ciple and is self-oscillating, while the 
third valve—the broadcast wave sepa- 
rate oscillator—is put out of action by 
short-cireuiting the reaction coil (re- 
generation coil) and opening the fila- 
ment circuit. At the same time the 
tuned aerial circuit is replaced by a 
high resistance, and the tuned grid cir- 
cuit preceding the detector is changed 
over to the short-wave coils and the 
special short-wave condenser coupled 
to the shaft of the broadcast wave 
triple-gang condenser. Only two sets of 
coils are used on short waves, and the 
three ranges are covered by _— short- 
circuiting or paralleling sections. 


is 


The two I.F. stages employ variable- 
mu screen-grid valves (tubes) tuned to 
110 ke. The full-wave metal oxide rec- 
tifier is well suited to deal with the 
comparatively high output from the 
LF. stages, and also provides a con- 
venient means of obtaining A.V.C.; the 
D.C. component of the rectifier output 
is used to bias the R.F. tubes. 





A SHIELDED LEAD-IN 

N A recent issue of WIRELESS MAGA- 

ZINE, London, England, was described 
a lead-in of interesting design. This 
device is a product of British Radio- 
phone, Ltd., and is known as the Re- 
ceptru. It is illustrated in Fig. 4. 

Regardless of whether a matching 
transformer is used to obtain low- 
impedence characteristics in the lead-in 
system, it is essential that the capacity 
between the wire within the shield, and 
the shield, be kept to a minimum value. 
This is accomplished, in the lead-in 
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illustrated, by means of three lengths of 
rubber tubing; the central interstic 
provides room for the lead-in wire. 
Thus, capacitative and dielectric losses 
are greatly reduced. 





TUNING I. F. AMPLIFIERS BY THE 
PERIDYNE METHOD 

UNKTECHNISCHE MONATSHEF- 

TE, Berlin, recently described a 
novel and effective method of aligning 
I.F. stages. See Fig. 5. 

In the place of the usual trimming 
condenser there used a “Peridyne 
plate,” originally described in the 
article, “The A.C. Screen-grid Peri- 
dyne,” by Hugo Gernsback, in the 
September, 1929, issue of RApIO-CRAFT. 

The increased L/C ratio 
the effective Q of the circuit. This in- 
the selectivity and gain-per- 
stage, and at the same time increases 
the selectivity. Also, since the setting 
of the Peridyne plate is controlled by a 
fine screw thread and not the usual 
spring action, changes in frequency due 
to shifting of the trimmer setting is 
eliminated; as also are the losses 
caused by the mica insulation, etc. The 
advantages of this system are apparent. 

The Peridyne plate is arranged to 
approach or recede from the end of 
a trimmer winding in series with the 
regular winding of the transformer. 


1S 


increases 


creases 
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Fig. 5 
The Peridyne principle is applicable 
superhet. sets for aligning I. F. 


to modern 
stages. 
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HOW TO MAKE AN 


ALL-CURRENT 
ULTRA-MIDGET 
RECEIVER 


GEORGE DAY 


HE more desirable receiver today is one having flexi- 
bility of operation, reasonable cost, minimum power 
input, and small overall dimensions. The owner of 
a set that operates both on alternating current and 
direct current, in the home or in the car, does not have to 
worry whether he is living in an A.C. or D.C. district, in 
America or abroad, in Europe or in Asia; the set is uni- 
versal in its current demands and can operate in any of 
the four corners of the globe. Such a receiver is illustrated 
in Figs. A, B and C. It was designed for a local manu- 
facturer, and the requirements limited the engineer as to 
expense. 
Schematic Circuit 
The circuit that attains the requirements of high sens:- 
tivity and selectivity is shown schematically in Fig. 1. It 
utilizes only one stage of radio frequency amplification, one 
detector, one stage of audio frequency voltage amplifica- 
tion, and a stage of audio frequency power amplification. 
In this design the most recent tubes, such as the 77 and 
the 6C6 are utilized in place of the usual 36 and 39 automo- 
bile tubes. The 6C6 tube is a recently developed R.F. pen- 
tode. With 250 V. on the plate and 100 V. on the screen, the 
plate current is 2 ma., while the screen current is 1 ma.; the 
minimum biasing resistor is in the order of 1,000 ohms. 
The amplification factor of this tube is 1,500 or over, thus 
simulating some of the characteristics of the 58 tube. 
The R.F. stage has a band-selector coil L1 in its grid 


Fig. A 
Front view of the ultra-midget set designed by Mr. George Day. 


circuit. The resonant sections of this coil are tuned by 
means of the two sections of the three-gang variable con- 
denser, C; the coil, L1, is designed to have a peak around 
550 ke. The biasing resistor, Rl, is shunted by a 5 mf. 
tubular electrolytic condenser, C3. The plate section of 
the R.F. stage comprises an interstage high-gain R.F. 
transformer which feeds into the type 77 detector, V2. 
This tube is self-biased by means of a 35,000 ohm resistor, 
R2, shunted by an 0.5-mf. paper condenser, C4. All. the 
suppressors are strapped to the corresponding cathodes at 
the sockets except in the case of the 38 power tube where 
the suppressor is internally connected to the cathode. The 
closed-circuit phono. jack in the cathode circuit of V2 
permits the use of headphones instead of the speaker if 
so desired. A 500 mmf., high-grade mica condenser, C5, 
is used in the plate circuit of the detector to bypass the 
R.F. currents. 

The following stage is an A.F. stage utilizing the type 
78 tube in a new function. It is coupled to the preceding 
detector through an 0.25-meg. resistor, R3. The grid re- 
sistor, R4, is 0.6-megohm which in conjunction with the 
coupling condenser C6, of .01-mf., affords a maximum input 
to the audio stage. The 78 audio tube is highly biased by 
means of a 25,000 ohm resistor, R5, shunted by an 0.1-mf. 
condenser, C7. The combination of the above values gives 
a flat response to the A.F. band, thus insuring good quality 
and no undue cutting of the side bands. 
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Fig. | 
Schematic circuit of a very sensitive and very selective ultra-midget broadcast- and police-band radio receiver. 
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Numerous commercial types of ultra-midget 
receivers have been described in past issues 
of RADIO-CRAFT, but it has remained for 
Mr. Day to present constructional details of 
a model suitable for the "kitchen-table me- 
chanic'’; however, the set is designed for 
quantity production, if desired. A feature of 
this ultra-sensitive and exceptionally selec- 
tive T.R.F. set is the use of new tube types. 


The power stage, which uses a 38 tube, is resistance 
coupled to the preceding stage. The grid coupling resistor 
has been sectionalized for filtering purposes; the junction 
of R7, of 1.0 megohm and R8, of 0.1-megohm, is con- 
nected to “B-+-” through a paper condenser, C9, of 0.5-mf. 
To obtain maximum voltage on the plate of the 38 power 
tube, the bias on its grid is obtained from the audio filter 
choke, L3. 

The volume is controlled by changing the bias of V1. 
The use of a magnetic reproducer permits a type 37 tube 
to be utilized as a half-wave rectifier. For operation on 
light lines the heaters of the five tubes are connected in 
series and the line voltage reduced to the correct filament 
voltage value by means of R9. For auto use an adapter 
makes possible the connection of the heaters in parallel 
and the introduction of a separate “B” supply. 

A pilot light has not been incorporated in this design, 
since the author is of the opinion that no pilot light on the 
market today can be used in circuits of this type without 
endangering the filament life of the pilot light. The power 
dissipation of such pilot lights is in the order of one watt. 
This causes them to heat up much faster than the two- 
watt filament, slow-heating pentodes, if connected in series 
with these tubes. Of course, the extra influx of current 
in the first few seconds does not endanger the pilot light. 
The danger zone lies between the normal heating time 
of the pilot light and the normal heating time of the tube. 
To limit the continuous flow of excess current through the 
pilot light some type of a device must be used. The best 
practical solution so far is to use a 6.3 V., 0.15-A pilot 
light (Tungsol) shunted by a 40 ohm carbon resistor. Car- 
bon, due to its negative temperature coefficient, will tend 
to shunt the excess flow from the positive temperature co- 
efficient pilot light. 

In no universal A.C.-D.C. receivers have voltage regula- 
tors been employed to keep a constant voltage on the 
heaters. For the normal fluctuations of transmission line 
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Drilling layout for the chassis and two small mountings; note speaker cut-out. 
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Rear-of-chassis view of the ultra-midget receiver. Ventilators keep R? cool. 


voltages probably no hum troubles will arise. (Hygrade 
Sylvania claims that no hum is noticeable before the volt- 
age on the heaters drops down to five volts, a voltage change 
in the order of 20%.) It may be desirable, however, to 
employ ballast lamps, such as an Amperite 3-80 or other 
type of voltage regulator, to check the upward rise of 
voltage on heaters which endangers the life of the tube and 
entails a servicing cost to manufacturers. (The normal de- 
sign of line dropping resistors is for 115 V.) 

How sensitive this set is may be appreciated from the 
fact that with only 25 ft. of indoor aerial and no ground 
connection, distant stations such as WTAM, Cleveland and 
WLW, Cincinnati, were received with good volume at a lo- 
cation in New York. In addition the receiver is exceptional- 
ly selective and is comparable in this respect to a super- 
heterodyne receiver. The receiver chassis is one of the 
smallest found on the market; its dimensions are 9 x 434 x 
1% in. high. 

Construction Data 

A piece of 16 gauge aluminum 9 x 75% in. will suffice. 
Before bending the piece along a line 1% in. from both sides, 
it is necessary to cut with a cold chisel an opening for 
mounting the speaker. 

The three-gang variable condenser C is placed at the 
extreme right; insulate it from the chassis by means of 
fiber washers placed on either side of the mounting holes 
in the chassis through which the condenser spade bolts 
pass. 

Volume control R is located at the extreme left; an 
L-shaped bracket provides the necessary mounting. In- 
sulate the shaft and case of the volume control from the 
terminals. In fact, everything is insulated from the chassis 
which connects to the set only capacitatively, through C2. 

An L-shaped bracket having a large hole to fit a 7-prong 
socket makes a good mounting for the automobile adapter. 


(Continued on page 234) 


Fig. C 
Note extremely compact arrangement of the under-chassis components. 
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THE BEGINNER'S “UNIT CHASSIS" 
CRYSTAL-AND-TUBE RADIO SET 


Previous ''Beginner's" articles in RADIO-CRAFT have been 
devoted almost exclusively to the design of 'bread-board" 


radio receivers. 


In the following article the author dis- 


cusses a "chassis-type" design which more closely follows 
the trend in standard radio set construction. The chassis 
has been designed to fit future set models. 


FRANCIS R. HARRIS 


E HAVE been building, for several months now, 

various experimental “bread-board” hook-ups; 

we have learned, from the experience thus gained, 

a great deal of practical radio theory embracing 
almost all the fundamental types of receiving circuits; and 
we have acquired the “feel” of the work—we know how to 
make soldering irons, wire and sockets behave, and do what 
we want them to do. 

But some of us may have had the experience of having 
some friend, more versed in the lore of radio than we, re- 
mark that our work was “old fashioned,” that bread- 
boards were “out of date.” So this month we are going to 
fool said friend; we’re going high-hat and build a real 
modern chassis job so that his remark when he sees it will 
be not, “when did you build it?” but, “where did you buy it?” 


The Circuit 
First of all, before we go into the problem of building 
the chassis which is illustrated in Figs. A, B and C, let’s 
get the circuit, Fig. 1, out of the way, since it embraces 
nothing startlingly new; the real “meat” of this month’s 
work lies in the construction. 
We are using a tuned circuit, Fig. 1, feeding a crystal 


@ 
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Fig. A, above; Fig. C, right 


The appearance of the panel and the interior of the 
set are shown above and to the right, respectively. 


detector and a single type 33 tube operating as an audio 
amplifier. The only important departure from circuits we 
have previously built will be found to lie in the method of 
coupling the antenna. Here a three-circuit tuner is made 
use of with the regular primary and the tickler coil hooked 
in series and used as the antenna coupling coil. By rotating 
the tickler the sensitivity and selectivity of the circuit may 
be varied. This follows from the fact that the closer the 
antenna circuit is coupled to any input circuit the greate: 
the sensitivity but the less the selectivity, or the broader 
the circuit tunes. Likewise, decreasing the coupling sharp- 
ens the tuning, or makes the set more selective, but de- 
creases the sensitivity. 

When the tickler coil is turned with its axis in line with 
that of the main coil and the current flowing in the same 
direction as that in the primary the coupling is closest, 
since the tickler and primary are working together and 
aiding each other. When the tickler is turned 180 degrees 
from this position the two coils are bucking each other an: 
the coupling is loose. This is the theory of the effect; a 
little playing around will soon teach you the practical appli- 
cation of the theory. 

A point about which there may be some question in the 





Fig. B 
The top view of the aluminum sub-base. 


RADIO-CRAFT_ for OCTOBER, 1933 













































mind of the beginner is the use of two condensers, one an 
electrolytic of 25 mf. capacity, C3, and the other a non- 
inductive paper condenser of .1-mf., C2, bypassing the bias 
resistor, R1. 

The reason for this is that, due to its internal construc- 
tion, an electrolytic condenser has considerable inductance 
as well as capacity. While this inductance is not enough 
to be important at audio frequencies, to bypass which the 
condenser is used in this circuit, it is sufficient to cause 
this type of condenser to act as a very effective choke at 
yadio frequencies. 

Hence, in any circuit in which both radio and audio 
frequencies must be bypassed it is necessary to use, in ad- 
dition to the electrolytic which handles the audio, a non- 
inductive type of condenser to take care of the radio fre- 
quencies, 

This particular point is very interesting, and sufficiently 
important to warrant spending enough time on it to thor 
oughly understand what it is all about. 

Suppose, for instance, we should remove condenser C2 
in this circuit. Then we would have, between the grounded 
end of the tuning condenser, C1 (which is the chassis) and 
the end of the tuning coil which should be directly grounded, 
not only the resistance of the 750 ohm bias resistor, R1, 
but also the inductance of the condenser, C3. The circuit 
would operate under these conditions, if at all, very in- 
efficiently. 

And while we are on the subject of electrolytic condens- 
ers we will repeat the warning about being sure to cor- 

eetly connect this condenser into the circuit or it will be 
ined. In general, in connecting this type of condenser 
into any circuit the negative end goes to the grid return 
point and the positive to the filament or cathode of the 

be. 

Construction 

Now that we have that out of the way let’s begin on the 
actual construction. We are going to build an aluminum, 
sub-panel, unit type of chassis which has been so designed 
as to be used not only for this particular set but also for 
other sets in the future, and also is so designed that the 
addition of other units of the same type will allow of the 
piecemeal construction of large sets, having each unit 
available for use while collecting the parts for the next. 

Don’t get scared just because we are talking of metal 
construction. Aluminum is a very soft and easy metal to 
work, and it allows of a type of construction which looks 
really professional when finished. 

Aluminum can be sawed, cut and planed just like wood; 
and with woodworking tools. And it will not harm the 
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tools. One must remember only that it is somewhat more 
tenacious than wood and therefore requires a lighter cut. 
When straightening the edge of a panel, for instance, set 
your plane blade for a very light cut and go to it. You 
will have a beautifully smooth, clean edge when you are 
done. 

In cutting out the large holes for the sockets you may 
proceed in either of two ways. If you have a circle cutter 
use that; if not, lay out the desired hole and drill a series 
of small holes around the inside of the line, then cut through 
the partitions between them with a chisel and clean up the 
work with a half-round, rather coarse file. It is weil to drill 
the screw holes for the mounting of the socket before cut- 
ting out the large hole since they come so close to it as to 
make the drilling difficult. ; 

In laying out holes which must be accurate the procedure 
is to mark the position of the hole with a center-punch, then 
drill part way through the metal with a small drill, say 
1/16-in., follow up with a drill of the correct size. The 
reason for this recommendation is that a small drill will 
hold its position much better than a large one and will 
make a guide hole that the larger drill must follow. 

Only part of the holes required are shown on the chassis 
layout drawing, Fig. 2, for the reason that each experi- 
menter will have on hand parts of his own which he will 
wish to use, and the mounting holes must be made to fit 
the available parts. Items such as sockets are practically 
standard, hence these mounting holes can be shown. The 
mounting for the crystal is also shown because the type of 
detector specified is the only one we know of that can be 
mounted on the front of the panel as this is shown. 

The best procedure to follow in layout is to cut two pieces 
of paper of the exact size given for the panels, then arrange 
the parts on this paper and mark out the exact position of 
the required holes. Finally, lay the paper on the metal 
panel—being sure to have it on the same side of the panel 
on which the parts mount or you will have all the hole 
backwards—and mark through with a center-punch. 

After all the holes are laid out and drilled you can pro- 
ceed with the bending. For this you will require a vice 
with jaws as wide as the length of the bend to be made or, 
preferably, two pieces of angle-iron about 1 x 2 x % in. 
thick, and a foot long. 

Place the piece to be bent between the two angles with 
the dotted “bend line” exactly even with the edge of the 
angle and clamp them tightly. Then gently and evenly 
press the metal over in the direction of the marked side 
along this line as far as possible. After this is accom- 
plished complete the bend, making it nice and sharp, with 
quick, light strokes of a hammer, working evenly back and 
forth across the width to be bent. 

Remember always, in laying out panels to be bent, that 
the length from the bend to the edge of the panel, measured 
along the inside of the bend will be less than that measured 
along the outside by an amount equal to the thickness of 
the metal. 

For instance, the overall length of the sub-panel shown, 
when bent, will be 6% in., but the distance between the 
bend lines is 6% in., less by twice the thickness of the metal 
since there are two bends. 

(Continued on page 235) 
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This shows the size of the aluminum panel, sub-panel and detector mounting. 


Fig. | 
The circuit diagram of the Beginner's set; including battery connections. 
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Fig. A 
A 3. W. power amplifier of exceptionally high gain and small proportions. 


HOW TO MAKE FOUR NEW AMPLIFIERS 





HE development of power ampii- 
fiers to their present high degree 
f efficiency has followed closely 
the introduction of new and better 
vacuum tubes. There has been a 
marked trend towards simplification 
accompanied by constant lowering in 
price. Consequently, powerful public 
address amplifiers are now available at 
prices which would have seemed 
ridiculously low several years ago. 


A Midget, 3/2 W. Amplifier 
An enormous demand has arisen for 
an inexpensive, very small, high-gain 
amplifier suitable for use in small 
sound systems and capable of operat- 
ing three or four dynamic speakers. 


*Engineer, Wholesale Radio Service Company. 


Such an amplifier has been recently 
developed. The actual amplifier is 
illustrated in Fig. A; its schematic cir- 
cuit is shown in Fig. 1. 

This compact amplifier finds many 
uses in public address wo_k because 
of its high efficiency and low price. It 
is ideally suited for sound systems in 
small meeting halls, for beer gardens, 
restaurants, markets,’ small theatres, 
etc. It can also be used to replace old- 
style amplifiers in radio receivers hav- 
ing good tuners; to electrify old-style 
horn-type phonographs; for hearing 
aids and for numerous other useful 
purposes. 

A glance at the schematic diagram, 
Fig. 1, reveals the fact that only 
two tubes are employed, exclusive of 





Fig. B 
A 6 W., 3-stage power amplifier capable of driving up to six 
dynamic reproducers. 


F, LESTER* 


the rectifier. These are of the new 
type and actually do the work which 
formerly required four of the older 
model tubes. The amplifier has an 
undistorted power output of 3% W. 
and is available either with or without 
provision for exciting the field of a 
2500 ohm dynamic speaker. 

The first stage employs a 57 pentode 
tube, resistance-coupled to a 2A5 pow- 
er output pentode. This combination 
attains the remarkably high gain level 
of 95 db. The new 5Z3 full-wave rec- 
tifier is used, assuring excellent regula- 
tion and yielding a relatively large 
amount of rectified D. C. 

An important feature, not to be 
overlooked in these days, is the fact 
that this amplifier costs less than ten 
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Fig. 1, above; Fig. 2, left 


Schematic circuit of the amplifier <hown in Fig. A. The connections 
employed in the unit illustrated in Fig. B are shown above. 
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A 28 W., direct-coupled 


Fig. C, left; Fig. D, above. 
A 10 W., direct-coupled power amplifier with nearly flat response (left). 


power amplifier having fine output quality (above). 


Four amplifier designs are discussed by the author. Each circuit is 
designed for a particular service, ranging from a power-output de- 
mand of 3!/2 watts, to 28 watts. The last two units are direct coupled. 


dollars, exclusive of tubes and speak- 
ers. The amplifier measures only 
8%x6x5% ins. high, and is known as 
the Lafayette model P-15790. 


A 6 W. P. A. Amplifier 

While the “midget” type amplifier 
described above has thousands of ap- 
plications, it is subject to limitations 
imposed by its power output and this 
in turn limits the number of speakers 
it can handle. Hence, amplifier en- 
gineers have produced a three-stage 
amplifier costing only a few dollars 
more, but having output sufficient to 
operate five or six dynamic speakers, 
and with an undistorted power output 


The schematic diagram, Fig. 2, 
shows a 57 pentode in the first stage, 
resistance-coupled to a general purpose 
56 tube in the second stage. This in 
turn is transformer-coupled to an out- 
put stage, consisting of two 2A5 pen- 
todes in push-pull. The required plate 
current is supplied by an 83-type mer- 
cury vapor full-wave rectifier. Filtering 
is more than adequate; the hum is 
not noticeable. 

The overall amplification of this 
amplifier is so high that the phono- 
graph input connections are provided 
at the second stage, instead of the 
first. Referring to Fig. 2, it will be 
noted that an 0.5-meg. gain control is 


trol is also used. This is connected 
across the secondary of the push-pull 
input transformer and consists of an 
0.5-meg. rheostat in series with a 
-004-mf. fixed condenser. This am- 
plifier is designed solely for use with 
A. C. speakers, or with D. C. speakers 
employing external field supply. It 
cannot be used to furnish speaker 
field excitation. The gain of this am- 
plifier exceeds 100 db. Incidentally, 
the amplifier is only 12x12x9% ins. 
high. 


A 10 W. Direct-Coupled Amplifier 
In comparing the amplifier shown 
in Fig. C with that illustrated in Fig. 
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of 6 W. This amplifier is illustrated connected between the control grid of B, it is hard to believe that the former 
in Fig. B. the 57 tube and ground. A tone con- is capable of (Continued on page 236) 
MME. 28 
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Fig. 3, above; Fig. 4, right 
A diagram of the circuit used in the unit pictures in Fig. C. The instru- 
ment illustrated in Fig. D is connected as shown at the right. 
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CONSTRUCTING A COMPLETE 
26-WATT, DUAL-CHANNEL P. A. 


Part Il 


Construction details for a ''superheterodyne tuner" to be 

used with the 26 W. amplifier described in the preceding 

issue of RADIO-CRAFT. The tuner operates on either 110 
V., A.C., or on batteries. 


SYSTEM 


LOUIS GANCHER* 





VERY public address system, re- 

gardless of its size or nature, 

materially increases its effective- 

ness and value by being able 
to pick up and amplify radio broad- 
casts on limited antenna systems. A 
highly-selective and sensitive superhet- 
erodyne tuner of the type _ incorpo- 
rated in the system partially described 
in the preceding issue of RApIo- 
CraFt, should not only be looked upon 
as an essential auxiliary, but should 
also be considered as a profitable ad- 
junct. For it not only furnishes the 
owner with regular broadcast pro- 
grams during “idle” periods, but it al- 
so affords the added advantage of be- 
ing able to amplify important broad- 
casts, for rental purposes, particularly 
those involving championship boxing 
bouts, baseball games, national affairs, 
important local announcements, ete. 
One should not overlook the fact that 
popular broadcast dance music is reg- 
ularly available through the national 


*President, Coast-to-Coast Radio Corp. 


broadcasting systems and furnishes 
the finest available ‘“‘fill-in’ programs 
for all forms of P. A. work. If for 
no other reason, this ‘“‘fill-in’’ feature 
makes it a worth while investment to 
complete the “interlocking P. A. sys- 
tem” with the specially designed, com- 
pletely self-contained 6 V. storage 
battery and 110 V., A.C. operated 
“super-het” tuner. A front view of 
the tuner and power supply is Fig. D; 
an underside view is Fig. E. The 
schematic circuit of the tuner is Fig. 4. 

By referring to the block layout of 
the components, Fig. 5, it will be noted 
that although the complete tuner is 
mounted upon one chassis, it consists 
essentially of three parts, the tuner 
proper, the 110 V., A.C. power supply, 
and the 6 V. storage battery operated 
motor-generator. 

If it is desired to operate the tuner 
exclusively from a 6 V. storage bat- 
tery the 110 V., A.C. pack and its 
components need not be purchased or 
built, for space will always be avail- 
able upon the chassis for such a pack 


if it is ever desired. On the other hand, 
if exclusive 110 V., A.C. operation is 
contemplated, the motor - generator 
need not be purchased, for this, too, 
may be added at a later date if 6 V. 
storage battery operation is required. 
(This universal operating feature does 
not add materially to the cost of the 
tuner. The only additional parts re- 
quired are a 5-prong plug, two 5-prong 
sockets, and two ft. of 4-wire cable.) 

The value of this universal operat- 
ing feature should not be overlooked 
for it assures maximum satisfaction 
and use of the entire system regardless 
of conditions or localities. Any ordi- 
nary 110 V., A.C. P.A. system would 
be useless in rural territories (or on 
boats, in autos, etc.) where commer- 
cial power lines are not available and 
where 6 V. storage battery operation 
is essential. In order to overcome 
this obstacle, two alternatives were 
generally resorted to: one was the use 
of a fan-belt-driven 110 V., A.C. gen- 
erator which involved a large initial 
outlay and presupposed the ownership 
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Fig. 4 


Schematic circuit of the "universal''-current superheterodyne tuner designed for use with the “‘universal''-current P. A. amplifier described in the September, 
1933, issue of RADIO-CRAFT. The completed ''system'' may be operated not only where A.C. lines are available, but also in other localities. 
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of an automobile or gasoline engine; 
the other alternative was to use a 6- 
or 12-V. rotary converter delivering 
110 V., A.C.—a unit which is not only 
costly, but which imposes a consider- 
able drain on the storage battery. 

In order to do away with all of the 
undesirable features of both these 
methods of universal operation, spe- 
cial attention was given to the selec- 
tion of the tubes and design of the su- 
perhet. tuner employed in the system. 

By referring to Fig. 4 it will be 
noted that all of the tubes employed 
in the tuner are of the 6.3 volt heater 
type. These tubes were selected for 
the following three reasons: (1) They 
are exceptionally sturdy and rigidly 
constructed, having been originally de- 
signed for automobile receivers; (2) 
they operate equally well from 6.3 V., 
A.C. or D.C.; (3) they do away with 
the necessity of either replacing tubes 
or using special adapters when chang- 
ing from 110 V., A.C. to storage bat- 
tery operation. In fact, the only 
changes involved in “switching” the 
tuner from 110 V., A.C. to 6 V., D.C., 
or vice-versa, is to remove the tuner 
plug TP, shown in Fig. 5, from power 
supply socket S1 (for 110 V., A.C. 
operation) and insert it into power 
supply socket S2 (for storage bat- 
tery use); there are no additional 
changes required. The writer believes 
that this method of instantaneous 
change-over for “‘universally’’-powered 
systems will shortly be incorporated 
into every worthwhile receiver or 
amplifier. 


‘ 


Circuit Features 


The tuner and its associated power 
supplies are thoroughly shielded and 
filtered to prevent any extraneous pick- 
up. A single tuning dial, volume con- 
trol, R1 (combined with A.C. on-off 
switch Sw.1), and on-off battery switch 
Sw.2 complete the manual controls. A 
band-selector coil, L1, is tuned by sec- 
tions CG3 and CG2 in the 4-gang os- 
cillator tracking tuning condenser. The 
tuned signal is then fed into the first 
type 78 R.F. tube, V1, the output of 
which is coupled through L2 into the 
first-detector employing an additional 

(Continued on page 245) 





A view of the superheterodyne tuner and its power supply units. 


Fig. D 


A motor-generator is used to supply 


the high voltages required by the tuner, when battery operation is desired 





An underside view of the tuner. 


Fig. E 


From this illustration the constructor is enabled to obtain an idea of 


the manner in which most of the under-chassis components are mounted. 
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Fig. 5 
A block illustration of the manner in which the 
superheterodyne tuner is connected into circuit. 
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Circuit connections of the power packs designed for the superheterodyne tuner. 
110 V., A.C. unit; and at B, the 6 V. battery unit. 
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Fig. 6 


At A is shown the 
Plug-in connections permit either circuit. 
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YOUR 


RADIO-CRAFT UNIVERSAL ANALYZER 


UP-TO-DATE 


Circuit revisions of the 


test instrument de- 


scribed in the article, The RADIO-CRAFT 
Universal Analyzer," which appeared in the 


September, 1932, issue 


, permit all the new 


sets and tubes to be checked. All tube manu- 


facturers concede that 
which this instrument fir 


the number system 
st introduced to the 








radio field is the most 


satisfactory method 


of designating tube elements. 


THE 


ENGINEERING STAFF 


OF 
RADIO-CRAFT 


N ANSWER to the hundreds of let- 

ters for more information regarding 

the changes necessary to bring this 

popular tester up-to-date, a special 
article has been prepared by the engi- 
neering department, covering the de- 
tails of necessary changes. The “re- 
vamped” instrument is illustrated in 
Figs. A and B. 

An examination of the circuit dia- 
gram, Fig. 1, shows that the funda- 
mental method used in the first design 
is still applicable with a few minor 


additions. It will be noticed in regard 
to the changes, that they are few in 
number and low in cost. 

One word before going ahead with 
the story—tube manufacturers will not 
produce tubes with more than seven 
prongs for a long time to come, and 
the RMA committee has not issued a 
bulletin covering the basing of tubes 
using more than seven prongs. This is 
a piece of good news and is authentic. 

In the latest data sheets from the 
tube manufacturers it will be noted 


that the terminals have been assigned 
numbers. This method of identifying 
the various elements of the vacuum 
tube was first proposed and used in the 
Rapio-CraFt Universal Analyzer, long 
before the tube manufacturers thought 
it would be the correct answer to the 
problem of element identification! 

A striking example of tube element 
connections with respect to the more 
or less accepted method of prong con- 
nections will be found in the 25Z5 tube. 
Here, a cathode connection is made to 
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Fig. | 
Schematic circuit of the revised RADIO-CRAFT Universal Analyzer. Note that the resistance of individual copper-oxide rectifiers greatly influences accuracy. 
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the prong that in the ordinary sense 
would be the plate terminal, and the 
two plate terminals of the 25Z5 are 
connected to the prongs commonly 
identified as suppressor- and screen- 
grid terminals. Thus it is seen that 
the system set forth over a year ago 
is still useful today, and in fact, is the 
only way to analyze tubes and receiv- 
ers with a minimum of complicated 
switches and push-buttons. 

Another feature of the Analyzer is 
the fact that the instrument is “dead 
front.” That is, it is impossible to 
get a shock from any of the metallic, 
exposed parts of the unit. It is inter- 
esting to note that a fundamentally 
sound design is always capable of mod- 
ification at a reasonable cost without 
destroying the efficiency. 


Important Changes 


One of the most important points to 
be noted is the relation between the 


output resistance of the copper-oxide 
rectifiers to the values of resistance 
employed in the A.C. multiplier circuit. 
This holds for the A.C. voltage ranges 
only, of course. 

The following resistor values, non- 
inductive and non-capacitative can be 
used in copper-oxide rectifiers having 
an output resistance of approximate- 
ly 1000 ohms, with a reverse reading 
of 60,000 ohms at 70 degrees Fahren- 
heit. Tests were made on the D.C. out- 
put or meter side (with a Taussig recti- 
fier) calibrated at half scale, 1 mil. 
—50 millivolt, Weston Model 301 meter. 
Ranges of 50 volts and up are read on 
the regular linear D.C. scale; for volt- 
age ranges of 10 and 5 volts, use the 
correction markings of the A.C. scale 
on the Van No. 4 dial. A slight error 
would occur if a 27 millivolt meter 
were used instead of the 50 millivolt 
meter. 





Fig. A 
The panel of the revised RADIO-CRAFT Universal Analyzer. The markings correspond with Fig. |. 
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Fig. B 
Rear view of the RADIO-CRAFT Universal Analyzer. A close inspection will reveal many changes. 
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Ohi 
5 volts* ...... oe ‘ 3,200 
hg ieee 7,500 
100 volts** Per 84.000 
250 volts** .. : : ’ 212.000 
500 volts** ... 125.000 
1000 volts** 125.000 


*To be read on the offset scale of 
Van No. 4 dial. 
**To be read on regular D.C. scale. 


The last two resistors, viz., the 425,000 
ohm units are connected in series so 
as to increase the accuracy of the read- 
ings, preventing any possibility w 
soever of overload due to the presence 
of more current flowing in the cir 
than that required by the rectifier. 
(This affects the 1000 volt scale only.) 

The following resistors are for the 
600 ohm output rectifier which wa 
used in the first model of the Universal 
Analyzer: 





Ohms 
5 volts .. seceeeee 03,900 
8 ere eee 8.100 
a 88,000 
| a caRe eer eee ema 220,000 
. 4 Aer eae 450,000 
1000 volts 900,000 


It is important to note that with the 
newer type rectifier there has been 
an increase in the output resistance 
from 600 ohms to 1000 ohms, thus neces- 
sitating the changes in the values of 
the A.C. multiplying resistors. Some 
of the builders of the analyzer had 
trouble along that line, and most of it 
could be traced to differences in output 
resistances of the rectifier. It will be 
noted that all of the rectifiers available 
today are supplied with a tabulating 
slip, but the given output resistance 
can be checked in the proper range and 
value of resistors used. 

The following changes have been 

(Continued on page 240) 





EXPERIMENTAL RADIO 


Not every Service Man has suf- 
ficient foresight to see that 
there is more to radio than just 
replacing an off-value resistor, 
or a shorted condenser in Mr. 
Jones’ Super-Bloopadyne; and 
that the New Deal is going to 
thrust forward a great number 
of marvelous devices, each of 
which will, when marketed in 
commercial quantities, require 
the services of an expert tech- 
nician. Consequently, RADIO- 
CRAFT has dedicated itself to 
the task of presenting in easily 
understandable terms the most 
up-to-the-minute information on 
developments in Experimental 





Radio. (See "An Experimental 
Radio-Phone,” in this issue.) 
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HOW TO MAKE 
THE NEW 


"ANALYZER 
UNIT" 


MILTON REINER* 


Fig. A, above; Fig. B, right 
Exterior and interior views, respectively, of the new 
“analyzer unit." Panel markings are shown in Fig. 2. 





EGARDLESS of the immediate condition of the radio 
industry, it behooves every radio mechanic to apply 
the by-words of a famous politician, “Let’s look at 
the record.” And the record, when it comes to test 

equipment, shows that the great majority of Service Men 
and dealers are inadequately equipped for testing sets and 
tubes, and modern accessories and parts. The sad part of 
it is that most of these men have paid out a hundred dollars 
or more for what is now practically obsolete apparatus. 

Naturally, “hindsight” is more convenient than foresight, 
but it is now time to review the situation so that we do not 
make the same mistake too often. It is possible to build 
test equipment into inexpensive units, and design each unit 
to be sufficiently comprehensive to provide for future dev- 
clopments. 

"Unit" Test Instruments 

With this idea in mind, the device illustrated in Fig. A 
has been designed; it is classed as a “set analyzer unit.” 
This instrument is a very compact companion unit for the 
“multitester” described in May, 1933, issue of RADIO-CRAFT, 
but may be readily used with any voltmeter, milliammeter, 
ohmmeter or combination meter. The limitations of the 
set analyzer unit will depend only upon the limitations of 
the meter used with it. Many obsolete analyzers have a 
meter with combination ranges in volts, ohms and milli- 
amperes which may be used to excellent advantage. 

This new unit provides for flexible point-to-point resist- 
ance and voltage analyses, as well as comprehensive, con- 
ventional current—voltage analyses. The resistance or volt- 
age between any two elements at any socket may be quickly 
determined by the voltage-resistor selectors. There is no 
limitation to the point of reference so that any element or 
chassis ground may be used as the base or reference point. 
This is a decided advantage in resistance testing. The ele- 
ments are clearly indicated and are etched into the panel 
at the sockets and at all switches. Guesswork is eliminated 
and complete flexibility is at the command of the oper- 
ator. 

Flexibility of Design 

The panel contains sockets not only for the 4-, 5-, 6-, 
and 7-prong tubes, but also for the 8- and 9-prong tubes, 
which takes care of the future for some time to come. 
Note that provision is made for the grids of multi-element 
tubes of the future; connections are already made for Gl, 
G2, G3, G4, G5 and external control grids, as shown in 
Fig. 1. Moreover, there are spare points available on the 
switches, and spare wires in the analyzer cable for possible 
future additions. An interior view of the device is Fig. B. 

Current readings may be obtained by operating the cur- 
rent selector switch. Momentary switches protect the 
meter and permit current to pass through the meter only 


*Chief Engineer, Radio City Products Co. 
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WHAT THIS "ANALYZER UNIT" 
WILL DO— 


(1) Combines all features of point-to-point analyz- 
er and conventional current-voltage analyzer; 

(2) Ample capacity for future changes and de- 
velopments; 

(3) May be completely constructed at a cost not 
exceeding eleven dollars; 

(4) Any tube element or the chassis may be used 
as a reference point; 

(5) All circuit switching is automatic; 

6) Provides for 8- and 9-prong tubes; 

Simple to operate; sdliman charts or instruc- 

tions are not necessary. 
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Fig. | 
The schematic circuit of the analyzer. 
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Fig. | 
Schematic circuit of the auditorium mode! !25-P. A. amplifier. 


P.A. SOUND SYSTEMS 


AND 
ANSWERS 
ABOUT 








CLIFFORD 
3 
DENTON* 


Questions on the problem of "breaking into" the field of 


P.A. work are given direct answers in this interesting article. 





UESTION: How much experi- 
ence do I need to install an 
auditorium sound system? 
Answer: None. Any radio 
man can install a sound system without 
previous experience, merely by follow- 
ing the given directions, 


Question: What will 
sound system cost me? 
Answer: About one hundred and 
thirty dollars, including - amplifier, 
speakers, tubes, microphone, wire and 


all necessary equipment. 


a complete 


Question: How large a crowd could 
be handled with a system costing about 
one hundred dollars? 

The system described be- 
low with two speakers is a real power 
job capable of handling a crowd of 
5,000; or, the amplifier could be used 
with up to 25 speakers to handle a 
crowd of 10,000 people and to cover a 
space of over three square city blocks. 


Answer: 


Question: How long would it take to 
install such a system? 

Answer: It would take one man 
about an hour and a half to make an 
average permanent installation. 


Question: How much profit could I 
expect to make from such a job? 

Answer: A charge of two hundred 
fifty dollars would be very reasonable. 
This would mean a gross profit of one 
hundred twenty dollars. Not bad for 
1% hours work. 

Question: Where would I look for 
prospects for an auditorium sound sys- 
tem? 

Answer: They exist everywhere. The 
own hall, the high school auditorium, 
the opera house, dance halls, swimming 


*Sound System Engineer, Federated Purchas- 
er, Ine. 
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pools, club rooms, lodge halls—in fact 
every place where crowds congregate 
for amusement or instruction. 

Question: How much initial invest- 
ment would be required to land an 
order? 

Answer: No investment whatsoever; 
merely the time required to make a 
sales talk to the prospect. 

Question: How can I finance an order 
for a complete sound system after | 
land it? 

Answer: It should not be difficult to 
obtain from one-third to one-half of 
the agreed upon price upon closing the 
deal with your prospect. This is com- 
mon practice. 

Questicn: Will you give a list of 
equipment needed for a comprehensive 
sound system? 

Answer: A complete list of parts for 








an auditorium sound system follows: 
one, Push-pull power amplifier with 
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Fig. 2 
At A, terminal-strip 
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connections; B, set connections. 


tubes; one, condenser microphone com- 


plete with tubes; one, condenser micro- 


phone supply; two, theatre dynamic 
speakers; one, speaker field exciter; 
two, studio speaker cabinets; 100 ft. 


silk-covered parallel wire. 


Question: Describe 
you recommend. 


an amplifier that 


The auditorium No. 125 is 
a satisfactory, powerful 30 W. amplifier 
of the type known as double class A 
prime. It uses a triple push-pull cir- 
cuit with type 57 high gain pentodes in 
the first stage, type 56 general purpose 
tubes in the second stage, and type 50 
tubes in the output stage. Among its 
many features are monitor speaker 
output, attenuator control, 90 db. gain, 
built-in microphone pre-amplifier, etc. 


Answer: 


Question: Is this amplifier available 
assembled, wired and ready for use, or 
do I have to wire it? 

Answer: The amplifier is available 
completely wired and ready for use. 

Question: Is it necessary for me to 
know the wiring details of the amplifier 
in order to install it? 

Answer: No. The schematic wiring 
diagram is given, however, in Fig. 1, 
merely so that you will have this in- 
formation available if your prospect is 
interested in details of this nature. 

Question: Can I use this amplifier 
for other purposes besides the ones 
mentioned above? 

Answer: Yes, it can be used for hun- 
dreds of other purposes. Just to men- 


tion a few, it is particularly well 
adapted for aeroplane advertising, 
sound trucks, stadiums, broadcast 


transmitters, for multi-speaker instal- 
lations in hotels, wired radio systems, 
(Continued on page 237) 
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Replacing the volume control in A. K. 82 and 82F. 
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A vulnerable point in Zenith models 91 and 92 sets. 
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Fig. 4 
The tuning meter is improved by this change. 
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A change to improve the volume control. 
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ATWATER KENT MODELS 82 
AND 82F 


One of these sets was brought in for 
repairs in which the combination switch 
and volume control had been replaced 
with a replacement unit, the switch 
having given out. The set would not 
play with the A.V.C. tube in the set. 
In looking over the circuit, shown in 
Fig. 1, we find a bleeder resistor from 
the volume control to ground. Also 
another bleeder, R1, from the other end 
of the volume control to the screen- 
grid of the A.V.C. tube socket. As 
these resistors are concealed in the 
leads to the volume control, they had 
been cut away when the replacement 
unit was installed and replaced with 
wire leads. Replacing these resistors 
remedied the trouble. 


ZENITH MODELS 91 AND 92 

Fading in these models is generally 
due to a poor A.V.C. tube, a type 24. 
Intermittent squealing in these sets has 
been traced in several cases to a de- 
fective condenser which bypasses the 
screens of the R.F. and I.F. tubes, as 
shown in Fig. 2. The test for this de- 
fect is to substitute a condenser, of 
.5-mf. capacity, which is known to be 
good. Frequently a complaint comes 
in of noise in the set that resembles 
telegraph interference. The trouble is 
usually due to a defective 27A sec- 
ond-detector, or a first A.F. tube. The 
only method of checking these tubes is 
to substitute one which is known to be 
good as these tubes will test perfectly 
in tube testers and analyzers. 


SPARTON SERIES 931 


No plate voltage on the power tubes 
in these sets can most often be traced to 
an open 1250 ohm bias resistor. This is 
R, in Fig. 3. Replacement should al- 
ways be made with a resistor of 5 watt 
rating to insure against a repetition 
of this trouble. 


PHILCO MODEL 91 


The shadow tuning on these sets has 
been a frequent source of trouble. The 
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Fig. 6 
Trouble is caused by condenser Cl, C2 or C3, 
Marconi model 27 receiver. 
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complaint of the device working on the 
more powerful stations or the device 
being completely inoperative, has been 
drawn to our attention. In the latter 
case the trouble usually was remedied 
by dropping a little solder on the base 
of the pilot lamp which did not make 
good contact with the socket. In the 
former case the trouble usually lies in 
the type 44 R.F. and I.F. tubes in that 
they do not pass enough current in the 
plate circuit to operate the meter on 
weak signals. This may be remedied by 
trying several different tubes; but a 
more satisfactory remedy is to discon- 
nect the meter from the I.F. circuit and 
operate it on only the R.F., as shown in 
Fig. 4. In most cases this change 
makes the set work better than did the 
original circuit. 


WESTINGHOUSE MODEL 71 

These models are constantly causing 
complaints of defective volume controls. 
It seems that the control becomes 
erratic in a short period of time. The 
trouble lies in the control itself and if 
replaced with a similar control will 
usually give out again in a few months. 
In one set we had to replace at least 
six controls until we finally changed to 
a single-type 50,000 ohm wire-wound 
control, such as the Electrad type 
RI 205 unit which we wired into the 
screen circuit as shown at A, in Fig. 5. 
We then completed the antenna circuit 
by inserting a 50,000 ohm fixed resistor 
in place of the volume control, as 
shown at B in the same figure. Since 
making this change we have had no 
further trouble. 


KING 7-TUBE T.R.F. SCREEN-GRID 
SET 


Low voltage on all tubes in several 
cases has been found due to a defective 
input A.F. transformer, there being a 
high-resistance short from the primary 
to the secondary windings. A Philco 
input transformer fits this set perfectly 
as a replacement unit. 








TONE CONTROL ~~ 
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Fig. 7 
Weak volume is caused by the .0!-meg. resistor. 
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MARCONI MODEL 27 SHORT- 
AND LONG-WAVE 


Low plate voltage, or an entire lack 
of it on the tubes in the converter of 
this model is usually due to one or more 
shorted .1-mf. bypass condensers, Cl, 
C2, C3, in Fig. 6. A condenser with a 
high working voltage should be used 
as a replacement, as this is a frequent 
cause of trouble in these sets. 


BOSCH MODEL 60 

No pep, or intermittent reception, in 
these modeis has been traced to an open 
1 meg. resistor in the detector screen 
circuit. As there is only a7 V. screen 
reading on this tube, it is easy to over- 
look this defect. Replacing this resistor 
with one of 2 megohms greatly in- 
creases the pep and volume of these 
sets. 


SONORA MODEL 30 

Weak reception, when everything 
else seemingly checks O.K. is often due 
to an open 0.l-meg. detector screen 
resistor. As this unit will give little 
or no reading on most ohmmeters, it is 
very easy to overlook this. The resist- 
or is located, as shown in Fig. 7, below 
the resistor strip and out of sight, and 
is very hard to find unless one knows 
this set very well. 


STEWART-WARNER SHORT-WAVE 
CONVERTER 


Little or no plate voltage on the two 
tubes in this converter are most prob- 
ably due to a defective 2 mf. bypass 
condenser located directly below the 
gang condenser. A good replacement 
is the dry electrolytic tubular type 
which is compact and possesses a high 
peak voltage insuring against future 
breakdowns. Care must be exercised 
in installing these condensers as they 
are polarized and must be connected 
with the negative to ground; other- 
wise, they will act as rectifiers. 

CHARLES WACKID, 
157 Gloucester St., 
Ottawa, Ont., Can. 





— 


MAJESTIC MODELS 90 AND 100 


One of the most frequent service 
calls in the writer’s experience on Ma- 
jestic models 90 and 100 receivers has 
been a shorted (or leaky) filter con- 
denser on the detector plate supply. 
Several treatments are obvious—rang- 
ing from replacement of the entire 
condenser bank on down to the one in- 
dicated in Fig. 8, which recommends 
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Shorted or leaky filter condensers In Majestic 90. 
Many odd effects can be traced to the 2 mf. de- 
tector filtering condenser. 
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itself for three very good reasons: (1) 
it requires a minimum of time and 
hence can be performed “on location” 
without removing either speaker or 
chassis; (2) it requires no material 
because it is a substitution of the filter 
section which was originally on the R. 
F, system supply; and (3) it produces 
results on a par with any other method 
because there is no change whatsoever 
in hum level, power distribution, or 
overall performance. 

The procedure is very simple. First 
clip the jumper on face of condenser 
bank between second and third lugs 
from the top which removes faulty con- 
denser from the system. This will re- 
store operation but quality and volume 
will both be insufficient. Next, clip 
wire to R.F. system (4th lug from top) 
and dead-end same. This causes no dis- 
turbance inasmuch as the R.F. system 
is sufficiently bypassed and filtered in 
the chassis proper (with apologies, of 
course, to Messrs. Grigsby-Grunow). 
In clipping R.F. feeder, leave enough 
wire on the condenser lug to swing up- 
ward and tie to detector system which 
completes the substitution—having in- 
troduced no extra material, yet re- 
storing normal operation in every par- 
ticular. 

QUINCY GIBBON, 
232 Main St., 
Greenville, Miss. 


HUM IN A. K. 40 


A very interesting, yet perplexing, 
problem in hum-hunting presented it- 
self in an Atwater-Kent model 40. 
Upon arriving at the customer’s home 
I turned on the set; only a slight hum 
could be heard. However, I was told 
that it would take about thirty minutes 
before the real hum would begin. Fi- 
nally it started—with a low hum which 
gradually increased in strength until 
it reached a point where the music was 
almost drowned out. All the usual test- 
ing methods for abnormal hum were 
tried but the cause of the hum could 
not be located. The set and the speak- 
er was then brought to our shop for a 
rigid test. 

Close inspection finally disclosed 
that by pressing down one of the corn- 
ers of the bakelite terminal plates, in 
the power pack, or by forcing up the 
opposite corner it was possible to reg- 
ulate the amount of hum heard; in 
fact, by this method the hum could be 
caused to come and go at will. A bare 
stranded wire stub projecting about 

(Continued on page 242) 
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OPERATING NOTES 


—save time and money. How 


many of them do you know? We 
are “in the market" for Operat- 
ing Notes which have never be- 
fore been published. Write for 
directions in preparing magazine 


articles; the data is gratis. 
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Fig. 10 
Changes at X_ improve A. K. model 55 receiver. 
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Inductive R. F. coupling improves Brunswick sets. 
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Fig.? 
Hum in A. K. 40 may be due to imperfect contact. 
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Fig. 12 
Power pentode circuits sometimes oscillate. 
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RCA VICTOR TYPE PG-63 "3-TUBE" PORTABLE SOUND AMPLIFIER SYSTEM 


(Two models are available: 
excited field. 


type PB-I00AI, for companion reproducer; and type PB-I00BI, for remote reproducer having externally- 
Class B output; 


self-contained; provision for phonograph operation; moderate power output.) 




















Above, view of RCA type PG-63 amplifier; right, parts connections. 


This equipment is designed for 
use as a sound reinforcing system 
in small auditoriums, theatres, 
churches or for outdoor gatherings. 
It is especially suitable for store 
window advertising use where the 
reproducer is placed outdoors while 
the person speaking remains in view 
through a window. The equipment 
is entirely A.C. operated. The maxi- 
mum undistorted power output of 
6 W. is sufficient to meet the aver- 
age requirements of sound rein- 
forcement in auditoriums with a 
capacity up to 600 seats. 

Following are the characteristics 
and features of the equipment. 
Power supply, 110 V., 60 cycles; 
power consumption, 55 W.; maxi- 
mum undistorted power output, 6 
W.; overall gain, 75 db. The 
equipment is designed to supply one 
reproducer. As shown in the ac- 
companying view, a compartment is 
provided (in the upper right-hand 
corner of the amplifier carrying 
case) for the microphone and its 
cable. 

The diagram of the type 
PB-100A1 unit, which is the com- 
plete portable system, with remov- 
able reproducer (field resistance, 
10,000 ohms) and microphone, is 
shown at A in the schematic circuit; 
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the diagram of the type PB-100B1 
instrument, which is only the ampli- 
fier (and which requires a micro- 
phone, and a separately-excited re- 
producer), is shown at B in the 
same illustration. 

Socket meter readings for both 
amplifiers, at a line potential of 
115 V., A.C., and no signal input, 
are as follows: 


Tube Cath. S.-G. Fil. Plate 
Type Volts Volts Volts Volts 
V1 1.4 53 2.5 65 
V2 13.5 ra 2.5 240 
—- es ‘aise 2.5 275 


The controls consist of power 
control switch Sw. 1, speech clarify- 
ing switch Sw. 2, and the knob on 
volume control potentiometer R1. 

Never apply power to these am- 
plifiers unless all the tubes and the 
reproducer are in position. Look- 
ing at the front of the chassis, the 
tubes range from left to right in the 
numerical order indicated in the 
schematic circuit. It is necessary 
to vary the position of the micro- 
phone with respect to the reproduc- 
er in order to find a point at which 
acoustic feed back is eliminated. 

The amplifier chassis, the type 
PB-100B1 unit, is designed for use 
with a remote reproducer having a 










voice-coil impedance of either 4, 
7% or 15 ohms. Equip field cur- 
rent with its own source of power. 

For convenience in servicing by 
the resistance measurement method, 
the D.C, resistance values of the in- 
ductances in the diagrams are given 
in parentheses. The link circuit be- 
tween the microphone and the input 
transformer has an impedance of 
400 ohms. Resistor R1 in the dia- 
grams is the usual volume control 
potentiometer, having a value of 
10,000 ohms. The output impedance 
of T3A is 4 ohms. 

The field coil of the dynamic re- 
producer used in the type PB-100A 
chassis functions as the bleeder re- 
sistance across the output of the 
power supply system. In the type 
PB-100B1 chassis the field coil is 
replaced by a porcelain-type 10,000 
ohm resistor. 

Both the PB-100A1 and the PB- 
100B1 units are made to operate 
with either a microphone, or a pho- 
nograph pickup. When a mike is 
used, it should not be located directly 
in front or at the rear of the repro- 
ducer as acoustic feedback will re- 
sult. The two button mike is 
plugged into the three contact jack; 
the phono. pickup into the two con- 
tact jack. 
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Above, left, the circuit diagram of the type PB-I00Al amplifier, showing the plu 








connections for the attached dynamic speaker. The jacks for the mike 


and phono. pickup are at the left. The type PB-100B! amplifier diagram appears at the right. 
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STROMBERG-CARLSON NOS. 48, 49, and 50, and 51 PHONO.-RADIO SETS 


(These chasses incorporate the following features: Meter tuning; A.V.C.; push-pull A.F. inter-stage; push-pull A.F. power stage; three 
stages of phono. A.F. amplification; class A power output; tone controls; antenna alignment; equalized phono. pickup circuit; and I.F. 


In this receiver have been incorporated a 
great number of technical improvements, 
which will be discussed for the benefit of 
those who wish to know the “why” of new 
circuits. The values of the components of 
this chassis are as follows: 

Resistors R1, R3, R6, R9, R11, R20, 0.1- 
meg.; R2, R4, R16, R17, R23, 600 ohms; 
R5, 15,000 ohms; R7, R12, .25-meg.; R8, 
R31, 1. meg.; R10, 2 meg.; R13, R14, R24, 
2,000 ohms; R15, 1,200 ohms; R18, 10,000 
ohms; R19, 4,000 ohms; R21, 0.5-meg.; R22, 
6,500 ohms ; R25, 150 ohms; R26, 4,400 ohms; 
R27, 175 ohms; R28, 425 ohms; R29, 1.0 meg. 
Potentiometer; R30, 3 megs., variable; R32, 
0.25-meg. potentiometer; R33, 400 ohm po- 
tentiometer. 

Condensers Cl, C2, .04-mf.; C3, 0.6-mf.; 
C4, C7, C8, C29, 0.3-mf.; C5, C10, C12, C13, 
C15, C18, C23, C27, .04-mf.; C6, .004-mf. ; 
C9, 250 mmf.; C11, C22, 50 mmf.; C14, C28, 
.001-mf. ; C16, C-17, .05-mf. ; C19, C26, 1 mf.; 
C20, 0.2-mf.; C21, C30, C31, C35, 4 mf.; 
C24, C25, 0.5-mf.; C32&33, 6 mf.; C34, 5 
mf. ; C36, C37, .01-mf. 

The operating voltages are measured at a 
line potential of 120 V. Note that the 
figures given are for the meter scales speci- 
fied. Adjust the tuning dial to about 1000 
ke. ; set the S.T.C. switch in the “up” posi- 
tion so that the S.T.C. circuit is not fune- 
tioning. The D.C. meter scale figures are 
shown in parentheses; only the filament volt- 
ages are read on an A.C. scale. 


Tube Cath. S.-G. Fil. Plate 
Type Volts Volts Volts Volts 
v1 4(10) 95 (250) 2.5 (4) 200 (250) 
v2 8 (10) 95 (250) 2.5 (4) 200 (250) 
v3 25 (250) — 2.5 (4) 95 (250) 
v4 4 (10) 95 (250) 2.5 (4) 200 (250) 
V5 8 (250) — 2.5 (4) 170 (250) 
V6 12 (250) — 2.5 (4) 250 (250) 
v7 12 (250) — 2.5 (4) 250 (250) 
vs 60 (250) — 2.5 (4) 345 (750) 
v9 60 (250) — 2.5 (4) 345 (750) 
vio — — 2.5 (4) -- 

vill — -— 5.0 (8) 380 V. 


Three type 58 tubes are used as R.F., 
mixer and I.F. amplifiers. A 57 is used as 
S.T.C. One, type 56 tube is used as the os- 
cillator, and the other two as the push-pull 
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Circuits factory-aligned with an oscillograph.) 


first A.F. amplifiers. A type 55 tube is used 
as the demodulator. Two, type 2A3 tubes 
are used in the push-pull power output stage. 
The rectifier is a type 5Z3. 

The resistor unit of the volume control 
potentiometer forms part of the load of the 
“audio” diode of the type 55 tube, and the 
A.F. voltage is applied to the triode section 
of this tube through the movable contact of 
this potentiometer. The potentiometer is 
double, the rear unit being used in the low- 
level tone compensation circuit, which in- 
creases the response to bass frequencies and 
high frequencies in correct amount as the 
volume level is reduced. The output of the 
triode section of the type 55 tube is fed 
through a transformer to the push-pull first 
A.F. stage. The “bass control” circuit ap- 
paratus is connected across the primary of 
this transformer. The “bass control” switch 
is provided to remove the bass compensation 
by opening this circuit when it is desired to 
secure extremely high levels of sound output 
for dancing, etc. The A.V.C. voltage is ob- 
tained from the other diode section of the 
type 55 tube, and is fed back to the first 
two tubes through a suitable filter. 

From the push-pull first A.F. stage the 

signal is transformer-coupled to the push 
pull power output stage. The “adjustable 
treble control” circuit apparatus is connected 
across the primary of this coupling trans- 
former to enable the user to adjust the 
proportion of high frequencies in the re- 
production as he desires. Used in conjunc- 
tion with the “bass control” a wide range of 
variation in the response characteristics can 
be obtained. 
The off-on switch, Sw.1, is turned to the 
on” position by clockwise rotation. Further 
rotation in this direction gradually reduces 
the response to the high audio or treble 
frequencies. When in full clockwise position 
the minimum response to the “highs” is ob- 
tained. The full A.F. range is again ob- 
tained by turning the knob counter-clockwise 
until just before Sw.1 turns the set off. 

The volume control is operated in the usual 
manner, turning clockwise for higher volume 
levels. Operated simultaneously with this 
volume control is the low-level tone compen- 
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sation circuit, which increases the relative 
response to low and high audio frequencies 
as the volume level is reduced. This gives 
the effect of “constant fidelity” to the ear. 

When the phonograph switch and “bass 
control” knob is turned counter-clockwise 
from the normal position, the input of the 
A.F, system is switched to the phonograph 
circuits, in such a manner that the volume 
control knob is used for controlling the level 
of reproduction of phonograph recordings. 
When turned clockwise from the normal po 
sition, this control reduces the response at 
the low A.F. or bass frequencies. This posi- 
tion is used when it is desired to obtain ex- 
tremely high sound levels from the receiver 
without over-loading. 

The S.T.C. or “Q” switch is located at the 
rear of the chassis; the circuit is operating 
when the lever is in the “down” position. 

The hum balancing potentiometer is lo- 
cated on the rear of the chassis, with means 
for adjusting by a screwdriver. It should 
be adjusted only when the volume control is 
at minimum and the “Q” switch is in the 
“up” position. 

Do not align the R.F. and oscillator cir 
cuits unless absolutely necessary. The pro- 
cedure is as follows: 

To avoid apparent broadness of adjust- 
ment, due to the A.V.C. action, use a low 
value of service oscillator input. If broad- 
cast station signals are used, moderately 
strong signals should swing the meter 
pointer about one-half the distance toward 
the “off” position. 

Align the antenna, R.F. and oscillator 
trimmers at 1,400 ke. Next, turn the set 
dial to 600 ke., and adjust oscillator padding 
Cx only, for maximum background noise. 
Then, check the setting of the oscillator trim- 
mer condenser at 1,400 ke., using the same 
dial setting as previously. The receiver 
should be turned on for about 15 minutes 
before aligning. 

Since the L.F. circuits must be accurately 
aligned with an oscillograph, at the factory, 
to obtain correct flat-top resonance, it is 
not recommended that the Service Man align 
these circuits. 

The power consumption is 160 W. 
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Fig. | 
The diagram of the A.V.C. bridge for amplifiers. 
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The effect, on the attenuation, of varying resistor X. 
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The A.F. A.V.C.— 


Although designed with partic- 
ular reference to its use in trans- 
mitters, to maintain the audio 
output at an even level, the auto- 
matic volume control described 
in this article may be used 

connection with home-recording 
set-ups, home and commercial 
talkies, and to maintain constant 
output from oscillators or devices 
delivering test signals. Addition- 
al services for this circuit will pre- 
sent themselves to the radio man. 
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AN A.V.C. CIRCUIT 
FOR A.F. AMPLIFIERS 


You all know about A.V.C. in R.F. amplifiers, now read 

about them in A.F. amplifiers. The circuit recommended 

by Mr. Metz may be used wherever a constant audio out- 
put is wanted. 


TORO 


S THE art of broadcasting has 
progressed since its inception 
there has been a continual in- 
crease in the refinement of 

material and methods. One of the most 
remarkable of these noted particularly 
in well-organized broadcasting, is the 
unfailing uniformity of sound levels 
presented on successive programs. It 
is interesting to know how this is now 
accomplished and what changes might 
be made to automatically adjust these 
levels. 

First, let us review the present-day 
layout for broadcast programs. The 
artist, the microphone, the amplifier, 
the microphone mixer, the master at- 
tenuator, the line amplifier, the tele- 
phone line, the station amplifier and 
radio transmitter together constitute 
the fundamentals of the broadcasting 
end of radio entertainment. The re- 
ceiving end consists of receiver, am- 
plifier, and loudspeaker. Throughout 
the program, if it is properly handled, 
there are but two points at which 
volume is controlled; at the studio 
microphone mixer or master attenuator 
and at the radio receiver. Except for 
fading of the received signal, and the 
occasional requirement of low volume 
there is no need for controlling the 
volume at the radio receiver. Further- 
more, recent advances in receiver de- 
sign have provided automatic control 
of receiver volume to compensate for 
the effects of fading. These designs, 
in general, operate on carrier strength 
such that a strong carrier signal 
creates a change in certain bias volt- 
ages to reduce the gain in the radio 
amplifier. The use of these automatic 
volume controls on receivers places the 
full responsibility of program level 
monitoring on the studio operator. 


The Need for Gain Control 


It is desirable in broadcasting to 
maintain fixed gain and loss on all 
parts of the system so that the full 
effect of musical variations is conveyed 
to the listener, but such conditions are 
not permissible because of limitations 
in equipment, lines, ete. For example, 
the actual level occurring in a studio 
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during a broadcast may vary from 
0 db. to about 100 db., or a total range 
of at least 100 db. The range of level 
permitted on present “ordinary” broad- 
cast lines is 30 db., being limited in 
minimum level by line noises and cross- 
talk from adjacent circuits and in 
maximum level by overloading of am- 
plifier tubes in line repeaters and by 
induction of cross-talk into other cir- 
cuits. To control a broadcast then it 
is necessary either to provide an opera- 
tor to adjust the net gain of the micro- 
phone system to accommodate the 
levels occurring in the studio, or to 
restrict the artist or symphony to a 
generation of a given range of levels. 
Although this latter method has been 
attempted it is almost general and uni- 
versal practice to manually adjust the 
gain of the system. 

This adjustment of net gain is done 
by a “control operator” who has re- 
hearsed the program and is in full view 
of the operations in the studio. He 
attempts to maintain an average level 
of a predetermined value by introduc- 
ing mcre loss to the loud passages and 
less loss to the weaker passages. These 
changes must be inserted in a manner 
so as to not destroy the effects of mu- 
sical variations intended by the artist. 

The control operator is given both 
visual and aural indications of the pro- 
gram level being transmitted. The 
aural device, the loudspeaker, is used 
mostly to detect discontinuity and to 
assist in mixing microphones to obtain 
correct blending, but the visual device, 
the volume indicator is used exclusively 
for level observation. This volume in- 
dicator is a meter device in which the 
scale deflection is proportional to the 
volume of the signal which is being 
transmitted to the telephone lines or 
radio station. By observing the deflec- 
tions of this meter the operator is able 
to maintain an average level suitable 
for transmission with minimum distor- 
tion and consistent average loudness in 
the listener’s ear. 

To replace this studio operator with 
an automatic device is physically pos- 
sible except for the feature of anticipa- 
tion. It was mentioned above that the 
operator usually rehearses the program 
in advance and knows the relative gain 

(Continued on page 244 
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READERS DEPARTMENT 


A department in which the reader may convey his thoughts to other readers. Included 


in this department are letters, kinks, short cuts, and experiments. 


Send in your ideas. 





INCORRECT METER READINGS 
Editor, RADIO-CRAFT: 

I note question No. 192 on page 676 
of the May, 1933 issue. If Mr. White’s 
meter has an iron case, that is prob- 
ably the cause of the incorrect read- 
ings. To check this condition, remove 
the case from the meter, connect up 
the instrument with a suitable source 
of current to show about % full-scale 
deflection. Then slowly bring the iron 
case over the instrument. The needle 
will fall back 20 to 30 per cent. De- 
magnetization does not seem to help. 
It needs either a brass or bakelite 
case. 

I have ‘three high-priced Jewell 
meters in this condition. Does anyone 
know a remedy? 

THos. C. WILLIAMS, 
Baltimore, Md. 





ANENT THE WESTINGMOUSE VEST- 
POCKET SET 


Editor, RADIO-CRAFT: 

I have decided to write to you and 
detail some of the difficulties I have 
experienced in constructing the vest- 
pocket radio described in the May is- 
sue. Also, I am somewhat astonished 
at the reception afforded by a set of 
this character and desire an explana- 
tion, as I am sure the designer must 
have had somewhat similar results 
with the early models of the set. 

My first act of course in constructing 
this set was to obtain the tubes, an ac- 
complishment which entitles me to a 
rating with Thurston, or worse. Ob- 
stacles were numerous; correspondence 
with the Westingmouse people disclosed 
that the designing (Huh? Editor) en- 
gineer had been confined in a gener- 
ously upholstered room in an exclusive 
institution, and his supply of tubes had 
inadvertently been mistaken for cap- 
sules of evaporated fire water by the 
janitor who swallowed the entire 8,000 
manufactured before the blueprint 
wore out. Of course I had to construct 
my own tubes after that, a really sim- 
ple task compared to those which were 
to follow. 

I experienced the greatest difficulty 
in securing the 6201 mf. condenser in 
the antenna circuit, but finally solved 
the problem by folding together, into 
a compact bundle 38x48x60 ins. long, 
120 sheets of 28 gauge galvanized roof- 
ing which gave me a capacity of 
6201.35 mf. I thought this was close 
enough for a start. The 55 mf. con- 
denser I made of %-mile of tinfoil, 
2 ins. wide. 

The coil, L3, was wound as directed 
but would not work until I reversed the 
RADIO-CRAFT 
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Power supply for D. C. dynamic reproducers 
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Fig. 2 
Connections for a counterpoise ‘‘antenna."' 
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Fig. 3 
A neat, simple and light transposition insulator. 
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Fig. 4 
Resistor R, introduces a hum-bucking voltage into 
the reproducer field coil. 


leads. The results were astonishing! 
The first sound as I turned the set on 
after connecting it to our 110 V., 60 
cycle D.C. line was, “Vas you dere 
Sharlie?” It has been repeating this 
statement every three minutes since and 
I am wondering if I made some error in 
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construction. Perhaps it was a mistake 
to build it after all, as I can’t get it 
into my vest pocket, or even into the 
house. When I turned the set on, it 
was 6:30 A. M. Saturday night and 
I figured that probably the set was 
working on the 201st harmonic on its 
420th trip around the world. 

Can you suggest some alteration in 
the circuit to make it say “Get off the 
air” for a change? My other radio 
says “Vas you dere, Sharlie?” well 
enough. Any help you may give me 
will be promptly returned, after use, 
in as good condition as received. 

C. W. SNYDER, 

R. M. & C. W. Snyder Sporting and 

Electrical Supplies, 

Elkland, Penna. 


(Can any of our readers suggest a 
remedy? This, of course, is a mechani- 
cal detail. Since the set works per- 
fectly, it is quite evident that a very 
serious error has been made.—Tech- 
nical Editor.) 





CONVERTING D. C. DYNAMICS 
F 


OR A. C. 
Editor, RApIo-CRAFT: 
Here is a wrinkle that will be of 


great use to public address enthusiasts 
and others who use A.C. dynamic re- 
producers. 

As shown in the diagram, Fig. 1, a 
D.C. speaker can easily be converted 
to A.C. at the cost of a 275-ohm, 25 
W. resistor, a type 25Z5 tube, an 8 
mf. condenser (rated*at twice the line 
voltage), and a 2,500 ohm, 10 W. var- 
iable resistor. Connect the 25Z5 as a 
half-wave rectifier, with the 275 ohm 
resistor in series with the heater aercss 
the 110 V. A.C. line. Then connect the 
speaker field in series with the 2,500 
ohm resistor across the output, at 
points X. If the D.C. resistance of the 
speaker field is high (5000 ohms or 
more), the 2,500 ohm fixed resistor may 
be reduced in value or entirely elimi- 
nated. This is an easy and economical 
way of replacing the burnt out recti- 
fiers on RCA type 106 A.C. dynamic 
reproducers. 

If it is desirable to energize two or 
more speakers of 2,500 ohms or more 
field resistance, I would recommend 
that they be connected in parallel; 
otherwise, they may be hooked up in 
series. The variable resistor can be 
adjusted to deliver whatever current 
is desired. Under normal operating 
conditions the circuit may work wit! 
the 2,500 variable resistor in the off 

(Continued on page 249) 
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Furnish sufficient information, and draw a careful diagram when 
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RAILROAD 65-KC. TELEPHONY 

(216) Mr. Hubert Brown, Oakland, Calif. 

(Q.) Recent newspaper accounts have de- 
scribed an inter-communication system which 
operates between the cab and caboose of a 
train. How is this system, which seems to 
operate on “radio” principles, “worked”? What 
is the frequency or wavelength used? 

(A.) It is probable that the system to which 
our inquirer makes reference is the carrier- 
current telephone system illustrated in Fig. 
Q. 216. The following information is furnished 
through courtesy of the General Electric Co. 

A three-tube transmitter and five-tube re- 
ceiver are employed. Automatic volume con- 
trol of the loudspeaker compensates for vary- 
ing distance of transmission. A _ transmitting 
frequency of the order of 65 ke. is used. The 
power requirements are 160 W. at each end 
of the train, with an output of 5 W. to the 
inductor coils. Less than a watt is required 
for satisfactory operation, however. The train 
control or headlight generator can supply the 
current for the equipment on the locomotive; 
and a battery and axle-driven generator the 
power for the caboose set. 

Simplex operation, employing minimum equip- 
ment, is used, with the sets running continu- 
ously for reception of signals. It is then only 
necessary for either the conductor or engine- 
man to speak into his transmitter to establish 
contact with the other end of the train. 

The conductor in the caboose of a very long 
freight train can carry on a conversation with 
the engine man in the cab; conductors, or 
enginemen, of nearby trains can communicate 
with each other; and reports or instructions 
can be exchanged between trains and wayside 
stations. Work done by General Electric engi- 
neers has resulted in a new type of communica- 
tion system—not radio. Superposed carrier cur- 
rent, or direct telephony in principle. Ear- 
phones are not required; with 5 W. or less 
input into the inductor coils, loudspeaker recep- 
tion of ample volume to overcome train noises 
is received over a rail distance of 5 miles or 
more. 

The rails are used as the medium for the 
transmission and pick-up of the signals, which 
are put into and taken out of the rails by 
inductor coils suspended from the caboose and 
locomotive at minimum clearance distance above 
the rails. These inductor coils are directly con- 
nected to the transmitting and receiving equip- 
ments. 
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The system consists of wave propagation on 
an exclusive channel which follows the rail. 
In some respects the method resembles carrier 
current communication, which is used extensive- 
ly in telephony and over power lines, but differs 
in certain essential respects. Carrier current, 
for instance, is a natural wave propagation 
over a pair of wires, and the wavelength of the 
propagation is determined in accordance with 
the natural inductance and capacitance of the 
wires. In the new system one of the wires is 
replaced by the rail itself, whereas the other 
wire is any convenient conductor along the 
track. 

The wave propagation in the double circuit 
of the rail and wire does not depend entirely 
upon the natural capacity. Instead, the princi- 
pal portion of the electrostatic energy of the 
Wave appears in a series of loading condensers 
connected between the rail and the wire. The 
result of this arrangement is that the rail is 
in every point carrying the current of the 
traveling wave, and therefore it is possible at 
any point to pick up energy from the travel- 
ing wave by induction in the inductor coil. 

Although the rail itself is very inefficient for 
wave propagation, since the rails are not effec- 
tively insulated either from each other or the 
ground, it has been found that the wave propaga- 
tion between the wire and the rail is very effi- 
cient because of the high quality of the elec- 
trostatic medium that carries the wave. 

The loading condensers are spaced approxi- 
mately 1000 ft. apart, but the distances vary 
with local conditions. A separate condenser is 
used for each rail, so arranged as not to shunt 
the signal track circuit. Provision is also made 
for the protection of automatic block signal 
and other circuits. There is no interference 
with operation of such signals or adjacent tele- 
graph and telephone lines. Thus advantage 
may be taken of wires normally used for auto- 
matie block signal, telephone, telegraph, power 
or other circuits already paralleling the tracks. 
The receiver cannot be used for broadcast re- 
ception; and the transmitter causes no inter- 
ference with radio receivers, however near the 
tracks they may be. 

The general arrangement of the transmitter 
and receiver units is shown at A in Fig. 
Q. 216. The schematic circuit of the impedance 
couplings and the inductor coils is shown at B 
in the figure. At C are shown two of the four 
inductor coils of a car installation; each coil 
hangs in a frame suspended over one track or 
the other. 
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Fig. Q. 216 


Details of the carrier-current system for trains. 


MODERNIZING OLD RECEIVERS 

(217) Mr. T. B. Moller, Brooklyn, N. Y. 

(Q.) The editorial, “Profits in the New 
Tubes,” in the January, 1933 issue of Rapio- 
CraFT was of particular interest to me. How- 
ever, I fail to see how the new tubes can be 
installed in old receivers without making quit« 
extensive changes, and replacement of the power 
transformer. To cite a specific example: a 
T.R.F. set now employing three type 24 R.F 
tubes, a type 24 detector, a type 27 A.F. ampli- 
fier, two type 45 tubes in push-pull and a type 
80 rectifier has a power pack giving 90 ma. at 
350 V., according to the manufacturer’s rating 
Now, replacing the three 24’s with type 58's 
causes an increase in drain of 18.6 ma., which 
means overloading the power transformer 20° 
I don’t think any transformer can stand th 
continuously. And as for replacing the 80 with 
an 82, the RCA manual states: “The 82 
not interchangeable with any other rectifier 
type.” Is this not true? 

(A.) A power transformer of reasonably 
good design will stand a load increase of 18.4 
ma.; if your transformer comes within this rat- 
ing it will not be necessary to replace it. The 
procedure in installing the type 82 tube has 
been described in past issues of Raptro-Crart: 
merely connect a .75-ohm resistor in one fila- 
ment leg. 








A LONG- AND BROADCAST-WAVE 
BAND-SELECTOR UNIT 

(218) Mr. Morris Block, Brooklyn, N. Y. 

(Q.) Although several types of band-selectors 
have been shown in past issues of Rap1o-CraFt, 
the writer is a bit puzzled by advertisements in 
certain English magazines which state that the 
band-selector they are sponsoring may be used 
either on the broadcast band, or on their high- 
er, 800 to 2,000 meter band. A switch is used. 
Do you know how this circuit is arranged? 

(A.) The instrument to which our inquirer 
refers is a British General product, the circuit 
of which is shown in Fig. Q218. 
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A switch facilitates reception on two wave bands. 
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Every man connected in 
any way with the boom- 
ing auto-radio business 
will want a copy of this 
book immediately. It is 
devoted exclusively to 
— auto-radio service 
: “dope,” in complete, 
understandable f or m. 
7 The OFFICIAL 
AUTO-RADIO SERV- 
. ICE MANUAL con- 
cd tains schematic dia- 
pw. grams, chassis lay- 
“ outs, mounting  in- 
structions, and trou- 
¥,, ble-shooting hints on 
; all 1933 and many 
ype older model auto- 
' radio receivers. This 
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- Order Your Copy Today! eae See eee ceed 
. | 
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This band-selector may be connected into the 
receiver’s input or inter-stage circuits to obtain 
the selectivity of which band-selector systems are 
capable. The complete instrument is illustrated 
in Fig. Q.218. The ganged tuning condensers 
in the diagram are not a part of the band- 
selector unit, which is known as the British 
General Band-Pass 10 ke. Tuning Unit. Either 
or both units (Aerial Model L1, or Anode Mod- 
e]) L2) may be used in a circuit. 

This band-selector incorporates switches which 
make available dual ranges of 230 to 550 meters 
and 800 to 2,000 meters. 

The device is manufactured by an English 
concern, the British General Manufacturing Co., 
Ltd. 


INDUCTANCE TABLE—AUTOMO- 
TIVE-SET SENSITIVITY 


(219) Mr. Reginald Burns, Hollywood, Calif. 

(Q. 1.) Is there available in tabular form 
any material which would make it convenient to 
determine requisite tuning capacities for a given 
inductance, or vice versa, to tune over a par- 
ticular wavelength band? 

(A. 1.) The only table available at the pres- 
ent time particularly concerns figures relating 
to honeycomb-type inductances; the table is Fig. 
Q. 219. However, this material is generally 
applicable in connection with other types of 
coils, allowance being made for the difference 
in distributed inductance and capacity, as de- 
termined by the individual coil construction. 

(This table was prepared especially for the 
Pacent Electric Company and relates to their 
“duolateral” type of coil winding, a design 
which results in a particularly low-loss coil; 
the advantages of this construction become espe- 
cially evident at the longer wavelengths, such 
as 10,000 to 20,000 meters.) 

To obtain maximum wavelength with a given 
coil and condenser, lay a ruler from the point 
on the chart occupied by the coil value in the 
inductance scale, to the upper iimit of the con- 
denser on the capacity scale. The ruler will 
cross the middle of the scale at the required 
wavelength. Example: using a 100 turn honey- 
comb coil and a 500 mmf. variable condenser 
the ruler crosses the line at 990 meters. 

Minimum wavelength is obtained in a simi- 
lar manner, except that the minimum capacity 
of the condenser should be increased by adding 
to it the distributed capacity of the coil. This 
capacity (in mmf.) is given by the small figure 
directly under the coil numbers. Example: us- 
ing the same coil and condenser, we add 24 
(the distributed capacity of the coil, in mmf.) 
to 75 (the allowance usually necessary to make 
up for the capacity of the circuit wiring, and 
including the minimum capacity of the con- 
denser), obtaining 99 mmf. ; and according to the 
straight-edge we obtain a wavelength figure of 
440 meters. (With smaller condensers, just 
consider the minimum of the condenser without 
allowing for any accessories.) 

The following tabulation of wavelength ranges 
for standard honeycomb coils shunted by either 
a 350 or 500 mmf. variable condenser is avail- 
able. It is a very handy reference.The minimum 
capacity given for both condensers includes the 
parastic capacity of the wiring of the circuit. 





No. of Wavelength Range 
Turns 50-350 75-500 
25 80-220 100-260 
50 160-430 200-510 
75 240-620 290-750 
100 310-830 380-990 
150 480-1360 590-1500 
200 650-1690 780-2000 
249 810-2150 990-2700 
300 980-2600 1200-3100 
400 1300-3500 1600-4120 
500 1700-4400 2000-5300 
600 2000-5200 2400-6200 
750 2500-6500 3020-7800 
1000 3400-8800 4100-11,500 
1250 4400-10,400 5300-13,500 
1500 6400-14,000 6500-16,500 


(Q. 2.) What is the sensitivity of an auto- 
mctive receiver, such as the Majestic model 116? 
The LF. is 116 ke. 

(A. 2.) The sensitivity of this set is approxi 
mately 10 microvolts-per-meter. Some receivers 
ef this general type have a sensitivity of about 
1.0 to 0.1-microvolt-per-meter. 


THE "GRAND ISLAND" MULTI- 
VIBRATOR 


(220) Mr. Albert Woolsey, Kingston, N. Y. 
(Q.) In the February and March, 1932 
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issues of Rapio-CRAFT appeared an article en- 
titled, “‘‘Grand Island’ Monitor Station.” The 
article in question discussed a “‘multi-vibrator.” 
Do you have any more information available 
on the design and use of this instrument? Al- 
though described as a commercial product, it 
has occurred to the writer that the idea could 
be adapted to home-built equipment. 

(A.) The construction of a multi-vibrator is 
quite an involved project. Consequently, we 
expect to be able to present in a forthcoming 
issue of Rapio-CrRAFT a good article on how to 
build one of these most interesting and useful 
laboratory instruments. Meanwhile, we are 
glad to be able to present the following data 
which was originally furnished in connection 
with the design of the Grand Island monitor 
station, but which, for lack of space, was not 
previously published. 

The Primary Standard and Its Secondary Units 

There are two standards at the Grand Island 
station; one is referred to as the “primary 
standard.” The secondary standard and its 
associated equipment is divided into five dis- 
tinct parts: first, the standard itself; second, 
a series of multi-vibrators controlled by the 
standard; third, an audio oscillator; fourth, 
a beat indicator; and, fifth, a heterodyne oscil- 
lator. The whole combination is mounted in a 


temperature-controlled steel rack. 

The primary standard itself is a 30-ke. quartz 
crystal, mounted in a _ temperature-controlled 
chamber, together with its oscillating circuit. 
The temperature gradient is as follows: the rack 
is controlled to approximately 2 degrees, the 
outside crystal chamber is controlled to 0.2-de- 
gree, and the crystal itself is held to approxi- 
mately .05-degree, all Centigrade. 

The temperature coefficient of frequency of 
the crystal is approximately eight parts per 
million per degree change of temperature, so 
that the usual frequency variation of the 
crystal, due to temperature change, is less 
than one part in one million. There are four 
multivibrators, 90ke., 10 ke., 1. ke., and 0.1 ke., 
respectively. 

The control is as follows: the 90-ke. fre- 
quency locks in with the 3rd harmonic fre- 
quency of the crystal; the 3rd harmonic of 
the 10 locks in with the crystal’s fundamental; 
the tenth harmonic of the 7 locks in with the 
fundamental of the 10, and the 10th harmonic 
of the 100 locks in with the 1. Thus, each 
multivator is controlled, either directly or in- 
directly by the crystal. 

The audio oscillator is of the beat-frequency 
type with a fundamental frequency ranging 

(Continued on page 247 
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Fig. Q. 219 
The correct condenser for a coil of given inductance can be read from this chart. 
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How to "Cash In" During 


RADIO PROGRESS 
WEEK 
OCTOBER 2 to 7 


On page 141 of the September issue of | 
RADIO-CRAFT we announced the “New Deal 
in the Radio Industry,”” as a result of concen- 
trated effort on the part of the radio industry 
under the guidance of the Radio Manufacturers 
Association during a Rebuild Radio Prosperity 
Campaign; this “battle” against existing busi- 
ness conditions is scheduled to reach its peak 
during a week of spectacular broadcasting—Oct. 
2 to 7. In order that the entire radio industry, 
from manufacturer to Service Man may take full 
advantage of this opportunity, we publish the 
following recommendations from R.M. A. Cam- 
paign Headquarters. The material has been espe- 
cially prepared for the use of: (a), radio dealers 
and Service Men, and; (b), local campaign 
committees. 


Radio Dealers and Service Men 

1. Study the campaign plan and figure out 
how you can take advantage of it to increase 
your sales this fall. 

2. Get in touch with the distributors you buy 
from and find out what they are going to do 
in this campaign and how your manufacturers 
are tying into it. See what dealer cooperation 
they are planning and how you can benefit. 

8. Find out if a local committee has been 
set up in your town to organize a local cam- | 
paizn to Rebuild Radio Prosperity. Go see the | 
chairman. See what local plans are brewing 
and how you can cash in on them. If there 
is to be no local committee in your town, tie 
in with the local committee at the nearest radio 
distributing point. They will serve your town 
also. 

4. Hold a meeting of your salesmen, Service 
Men, bookkeeper—all your people—and tell them 
about this coming campaign to bring back pros- 
perity to everybody in the radio business. Get 
them enthusiastic about Radio Progress Week 
and ready to work together to go over the top 
in the September Sales Drive. Offer a commission 
to non-selling employees on sales from leads 
they bring in. Offer some prizes for the best 
selling idea, the best display in your window, 
the best advertisement, the biggest sale, etc. 
Get them working for quick deliveries, lower | 
costs and better service to boost your profits 
and their pay. 


Get Yourself Ready for Selling 
5. Put on your hat and walk up the street. | 
Then stroll past your store and look it over. 
Is it working for you or against you? Ask 
yourself— 
(a) Is the store front dingy? 
coat of paint help? | 
(b) Does your sign reach out for attention? | 
(c) Are your window displays interesting? 
| 





Will a new 


Are the backgrounds good? 

(d) Does your store interior appear inviting 
as you look in? 

(e) Study your store arrangement, equip- 
ment and decoration—is it creating a good im- 
pression or a bad one? 

(f) Ask a few good friends—men and women 
—to visit your store and telephone for informa- 
tion—and give you their frank impressions. 

Make a list of the ideas that come out of | 
this check-up, talk them over with your staff | 
and take action before the September Sales | 
Drive begins. 

6. Get your prospect lists in shape early in 
August so you will know just where you want 
to direct your selling effort. 


(a) Make an up-to-date list of worth while iT 


customers on your books. Those who purchased 
good sets from you more than four years ago 
and those who bought cheap models are your 
best prospects for modern receivers. The rest 
are prospects for new tubes and reconditioning. 

(b) Revise your list of unsold prospects by 
asking your old customers for names of friends 
who might be interested. Offer them a small 
commission for new set sales made with the use 
of their names. 

(c) Go to the leading automobile dealers and 
get from them lists of those to whom they have 

(Continued on page 239) 
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OBSOLESCENCE TAKES 





O LONGER is there any need tor worry- 

ing about tube checker obsolescence. 
Again Weston has supplied the solution; 
providing a design with 18 sockets, 11 of 
which are wired to test all of the present 
tubes, some 90 in number. The remaining 
7 sockets are spares, and can be quickly 
wired in to test some fifty-odd additional 
tubes, when and if these tubes appear on 
the market. 

Weston Model 674 Tube Checker is an 
“English Reading” tester—and is out- 
standing in its simplicity of operation. 
All reference to or knowledge of tube 
characteristics is avoided. The operator 
simply follows the few concise steps indi- 
cated on the tube limit chart and correct 
indication is obtained in minimum time. 

Moreover, by means of the cathode 
leakage button the testing of all cathode 
type tubes for leakage between cathode 
and heater is readily accomplished—and 
in the same socket used for regular tests 
on the tube. Independent checking of the 
second plate in all double plate tubes also 
is accomplished simply by throwing a 
toggle switch. 

And there are many more outstanding 
features—a few of them listed on the right. 
They will explain why Weston Model 674 
is the outstanding value in tube checkers 
today. The coupon will bring descriptive 
circular RA. Weston Electrical Instrument 
Corp.,599 Frelinghuysen Ave., Newark, N.J. 


ESTQN 





OUTSTANDING FEATURES: 


1. Attractive appearance— 
harmoniously finished 
in three tones of brown. 

2.“English Reading”. Ex- 
cellent readability. 

3. Simplicity of operation 
—no calculations neces- 
sary. 

4. Lowest 
factor. 
5. Tests second plates, all 
tubes — diodes, duplex 

and rectifier. 

6. Tests cathode leakage by 
simply pushing a button. 

7. Individual standard re- 
placeable sockets. 

8. Line voltage adjustment. 

9. No adapters required. 


obsolescence 














IT ON THE CHIN! 


A Vlew WESTON TUBE CHECKER 


ee 


Also, the new Weston Model 
673 Tube Checker. Combines at- 
tractive appearance, good test- 


ine ability, and 


low 


price, 


Send coupon for bulletin. 


ado Instruments 





Weston Electrical Instrument Corp. 
599 Frelinghuysen Avenue 
Newark, N. J. 





OCTOBER, 


Please send circular RA contain- 
ing full information on Model 674 
Tube Checker and other radio in- 
struments. 
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1933 Official Auto-Radio 
Service Manual 





With 
ARCO T 


every order of 
UBES for 
$6.00, or multiple 
thereof, you can get 
one, two or three 
Auto-Radio Serve 
ice Maauals ab- 


solutely FREE. 


If you prefer, you 
can have copies of 
the 1934 Off 1 Radio 
Service Manual FREE with 
orders for $8.00 or both Man- 
ual. for orders of $13.00. Re- 
member that the regular list price 

of the 1933 Auto-Radio Service Ma 

ual is $2.50 and Be 1934 Official Radio 
Service Manual, $3.50. 


THIS OFFER IS SUBJECT TO WITH- 
DRAWAL WITHOUT NOTICE. 









— 
Complete Stock Ready for 
| Immediate Shipment 
Order from this ete Remit 20 with | order, balance C. O. D. 
All prices are B. FACTORY, Shipments go forward 
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| express or hth pest. No order for less than $3.00 accepted. 
Volt- Your 
Type age Description Cost 
UX-201A=5.0 Detector Amplifier................. $ .30 
UX-226 —1.5 Amplifier (A-C F ila ment) -30 
UY-227 —2.5 Detector Amplitier ( A-C Heater). .30 
UX-171 —5.0 Power Amplifier amp 30 
UX-171A—5.0 Power Amplifier i amp 30 
UX-240 —! “ 0 Voltage amplifier detector. -40 
UX-120 —3.3 Power Amplifier. ‘ 40 
UX-199 —3.3 Detector amplifier .40 
UV-199 —3.3 Detector amplifier short prong. -40 
UV-199 —3.3 With astandard 201A base. .40 
UX-112A—5.0 Amplifier detector ‘4 amp .40 
UX-112 —5.0 Amplifier detector 4) amp........... .40 
UX- eee Detector... -40 
—2.5 Screen grid R-F amplifier (A- C Heater) -40 
UX- 2i3 —?5 Power amplifier (A-C Filament) “40 
UX-201B=5.0 Detector amplifier 4 amp. . .60 
UY-246 —2.5 Dual Grid Power amplifier (A-C Fil.) -60 
UY-247 —2.5 Power amplifier pentode (A-C Fil.) .60 
UY-257 —2.5 Power amplifier pentode (D-C Fil.) .85 
1.1 Detector amplifier . ‘ -60 
—1.1 Detector amplifier. . -60 
—?.0 Dete:tor amplifier. 0 
—2.0 Power amplifier .60 
—2.0 Sereen grid radio frequency amplifier. .60 
—2.0 Power amplifier pentode a .85 
—?.0 Super-control R-F amplifier ’ pentode ; .85 
—?5 Suver-control «yf Amp.(A-C Heater .60 
, —3.3 S-reen-Gric * Ar rw A-C Heater) 85 
2 —3.3 Detec wh. ~ A-C Heate -85 
4 3 Power amplifier pentode (A-C Heater) .85 
UY-239 3 R-F amplifier pentode’ A-C Heater) .85 
UY-551 —2.5 Super-control R-F Amp.‘ A-C Heater) .60 
2A3  —2.5 Power amplifier triode (A-C Heater) 1.10 
2A7 —2.5 Pentacrid con verter (A-C Heater) 1.10 
287 Duolex-Diole Pentode (A-C Heater) 1.10 
6A7 3 Pentacrid Con verter (A-C Heater) 1.10 
6B7 6.3 Duplex-Diode Pentode (A-C Heater) 1.10 
245 Power amplifier pentode (A-C Heater) 85 
41 Power amplifier pentode (A-C -60 
42 Power amplifier pentode (A-C -60 
43 ».0 Power amplifier pentode (A-C He ater) .85 
44 6.3 R-F amplifier pentode(A-C Heater). -85 
48 —30.0 Power amplifier Tetrode(D-C Heater) 1.10 
49 —2.0 Dual Grid power amplifier... 85 
55 —2.5 Duplex-Diode Triode (A-C Heat ate or) -60 
56 —2.5 Super-Trio de amplifier(A-C He -60 
57 2.5 Triplegrid detector Amp. .60 
58 —2.5 Triplegrid R-F amplifier(A -60 
59 2.5 Triple grid power Amp. -C} .60 
75 —%.3 Duvlex-Divtle Triode (A-C Seater’. . 8 
77 4 —5.3 Triple-grid detec tor amplifier (A-C Heater)... 
78 Triple-grid R-F ‘ 
79 
85 
89 ° 
PzZH . 
UX-210 <=7.5 Power anovliicr oscillator (A-C Fil)......... 1. 
UX-222 1. 
UX-250 1. 
UY-2274 2. k heater) (A-C Heater). d 
UY-224A 'F amplifier (quick heater) ‘ d 
UX-182 nm type power Amp. (A-C Fil.) . 
UX-183 type power Amp. (A-C Fil.) 
uy-364 type detector Amp. (A-C Heater)... r 
UX-586 nm type power Amp. (A-C Fil.) cos 2. 
UY-686 —%3.0 Sparton type amplifier. . eee ° ° 
UX-401 9 —=3.0 Kelloce type trite (A-C Heater) ° 1. 
UX-403 <—3.0 Kell>zg type output triode (A-C Heater) 2.0¢ 
RECTIFIER AND CHARGER BULBS 
125 Mil. rectifier tube B.H. (Raytheon type) ...........00006+ 1.2 
10 Amp. trickle charger Bulb i ‘ungar type) 2.06 
charger Bulb (Tuncar ty 2.01 
Amp. charger Bulb (Tunes ar type 3.7 
charger Bulb (Tangar ty 7.5 
—2.5 Ha ave ury Re ctifier (heavy duty) 2.7 
—).3 Half Wave et (A-C Heater) owe 8 
UX-280M —5.0 Full Wave Mercury y apor Rectifier 1.1 
UX-281M —7.5 Half Wave Mercury Vapor Rectifier. 1.9 
UX-871 2.5 Half Wave Mercury Vapor Rectifier 1.1 
UX-280 —5.0 Full Wave Ais 4 
8 
«1 
8 
8 
8 





Ss 
23758 Ss 
UX-281 = R 1.10 
UX-282 —=2.5 S Rat We we ieroury V apor Rectifie ; s 
UX-283_ ==5.0 Heavy duty full wave mercury vapor rectifier... Ss 
UX-216B8 —7.5 Half Wave Rectifier . . Ss 
UX-213 — o Full Wave ° 40 
uy-8¢ Ful ve Rectifie <4 (He: -85 
UX-872 pa soo Volte Half Wave Merce — EE Rectifier... 11.00 


Specifications and quotations on PHOTOELECTRIC 
CELLS, TELEVISION TUBES, TRANSMITTER TUBES, 
CRATER TUBES, HIGH VACUUM TYPE CATHODE 
RAY TUBES suitable for television and standard 
oscillographic uses, SUBMITTED ON REQUEST. 


ARCO TUBE COMPANY 
38-40 Park Place Newark, N. J. 
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| superregenerative 


A "RADIOPHONE" 


(Continued from page 201) 


well, which are other desirable features. And 
to show just how sensitive the receiver really is, 
it is interesting to point out that several mod- 
ulated code transmitters were picked up during 
the tests without any aerial or ground on the set! 

The values of parts in the receiver are identi- 
cal with those in the oscillator, except for the 


value of the grid leak, which is 0.l-meg. in the 
receiver. The values of all other parts are 
shown in the circuit diagram, 


It is well to point out that the tubes in both 
the oscillator and receiver must be mounted in 
a vertical position as the filament of the type 
30 tube is quite thin and is likely to sag if 
operated horizontally. The writer discovered this 
fact in testing the oscillator unit; the short- 
circuit resulting from the filament sagging 
ruined not only the tube but also a perfectly 
good “B” battery. 


The connections for the receiver are quite 
simple and may be easily followed from e 
simp] 1 k ly foll ; 2 th 
sche ic. e connections to e coils are 
chemat Th nect to th 1 


made as shown, with the grid and plate at the 
two remote ends. This applies to both the os- 
cillator and the receiver coil connections. 


Operation 
In adjusting the 
should be watched that mentioned 
oscillator—i. e., the coils should 
that very little tuning capacity 
to the desired frequency. However, since the 
coils and condensers for both oscillator and re- 
ceiver are identical this should not present any 
difficulty. 
The 


receiver, the same _ point 
for the 
be made so 


is needed to tune 


as 


receiver is tuned like any short-wave 
When the carrier wave 
is tuned in it will be found 
that two strong hissing sounds are heard in 
the headphones; on the dial these points are 
separated by a small distance. Between these is 
a narrow space with no hiss and very little 
background noise. At this point, the signals 
from the oscillator are loudest. 

After this point is reached, it is only 
sary to experiment with the length of the plate 
wire of the oscillator, to determine how short 
it can be made to give consistent results over 
the desired distance. It will be noticed that no 
zerial used on the receiver. Over the short 
distances for which this communication system 
was designed, no aerial was found necessary. 

The above description will supply all essential 
data to the experimenter. However, it must be 
understood that the units are not presented as 
ideal—there is plenty of room for improvement. 
For example, the ingenious experimenter will 
find duplex transmission and reception without 
any switches or other throw-over devices quite 
possible. In this way ordinary telephone con- 
versations may be carried on over short dis- 
tances, without connecting wires. 


set. 


from the oscillator 


neces- 


1s 


List of Parts 
Oscillator 
One oscillator coil (see text), L1; 
One Hammarlund variable condenser, 50 mmf., 

Cl; 

One fixed condenser, 
One fixed condenser, 
One resistor, 10,000 
One resistor, 17 ohms, R2; 
One Universal modulation transformer, T1; 
One Universal hand or lapel microphone; 
Cne 4-prong tube socket; 
One filament switch, Sw.1; 
One type 30 tube, V1; 
One “B” battery, 2214 V., small size; 
One “C” battery, 4% V. (for “A” supply) ; 


100 mmf., 
.01-mf., C3; 
ohms, R1; 


C2; 


| One carrying case and aluminum panel to fit; 


wire; binding posts; etc. 

Receiver 

One receiver coil 

One 
C4; 


(see text), L2; 
Hammarlund variable condenser, 60 mmtf., 


| One fixed condenser, 100 mmf., C5; 


One fixed condenser, .01-mf., C6; 


One resistor, 0.1-meg., R3; 
One resistor, 17 ohms, R4; 


One 4-prong tube socket; 
One filament switch, Sw.2; 


One type 30 tube, V2; 
One “B” battery, 2214 V., small size; 
One “C” battery, 444 V. (for “A” supply); 


One pair headphones; 
One carrying case and aluminum panel to fit; 
wire; binding posts; etc. 











$Q'750 


336 Madison Ave. 
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Test All the NEW Tubes 
with This Improved and 
Modern Instrument 


The E 34 TUBE TESTER 


Tests all 4, 5,6 & 7 
prong tubes  includ- 
ing the new small 7 
prong series, the 12- 
14 volt, the 25-30 
volt, 247, 37 y. 

cut 3 5Z3, 





84, 1223 ~" 
2575, ” provis ion made 
for future type tubes. 
Gives Short Test; 
Grid Change Test, 
Oscillation Test and 
Total Emission Test. 
Voltage regulation 90- 
130 Volts. Top with 
handle provided. 
TEN DAYS TRIAL 
— Xu Y RE- 
FUN IF NOT 
SATISFACTORY 

34 WITH 3%” 

METER 
Dealers & 
Service Men 


Db Arsonval 
Net to 





Write for Special Terms 


Circular on request 
lt & L ELECTRIC COMPANY 


Dept. 5-A Memphis, Tenn. 








Short Wave 
Midgets 


ata 


Reasonable Price 





All Electric, two circuit single control, 
Band Switching and high gain. 
Dynamic speaker. 





Broadcast Midgets 





All electric Auto Radios 
complete 





Write for circulars and dealers’ prices. 





TRUMAN RADIO SHOP 


ie 7443 Stewart Ave., Hl. 


W ANTED!—- 


Jobbers--M ail Order Houses and Representatives in all Territories 


TWO FAST MOVERS 


Chicago, 

















Free ss e Cone and Voice 
Assemblies 


And—Fieid Sotto A —— 
Dynamic Spe 


Wealso Manufacture Various Types of Magnetic oe 
We can Supply and Remedy Your Speaker Needs. 
Speaker Mfrs. Since 1921 
LEOTONE RADIO CO., 63 Dey st.,NewYork,N.Y. 


























\COAST TO COAST RADIO 9 
oe ® CONTAINS 100 PAGES|> 
5.000 LISTINGS 2.000 NEW 
LLUSTRATIONS* VALUABLE 
DIAGRAMS--MAKE US YOUR 
MERMOQUARTERS FOR PUBLIC 
ADORESS AMPLIFIERS AND 
EQUIPMENT” 
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TELEVISION TUBES 


(Continued from page 207) 


assembled deflecting unit is shown besides that of 
the tube.) The scanning is linear in both ver- 
tical and horizontal directions and is caused by 
saw-tooth shaped electrical impulses passing 
through the deflecting coils and generated by 
special tube generators. (The circuits for these 
generators as well as methods of synchronizing 
have appeared in the Proceedings of the I. R. E.) 

Since the iconoscope is practically a self-con- 
tained pickup unit, it is possible to design a very 
compact “camera,” illustrated in Fig. C, con- 
taining the iconoscope and a pair of amplifier 
stages connected with the main amplifier and 
deflecting units by means of a long cable. Since 
the camera is portable, it can be taken to any 


point of interest for the transmission of a tele- | 


vision picture. 


The Kinescope Receiving Tube 


The reception of images transmitted by the 


iconoscope is accomplished by means of the | 


cathode ray receiving tube or “‘kinescope” (also 


described in past issues of the Proceedings of | 


the I. R. E.) shown in Fig. B. Complete block 
diagrams of the circuits associated with the 
transmitting and receiving ends of the whole 
system are shown in Figs. 1B and 2B, respec- 
tively. The tube illustrated measures about 
18 x 8 in. in diameter. 


The main feature of this scheme is that in the | 


whole system there are no mechanically moving 
parts and the transmission of the image is ac- 
complished entirely by electrical means. 


The color response characteristics of the 


iconoscope make it convenient not only for the | 
transmission of pictures in visual light, but also | 


pictures invisible to the eye in which the illu- 
mination is either by ultra-violet or infra-red 
light. 

The present sensitivity of the iconoscope is 
approximately equal to that of a photographic 


film operating at the speed of a motion picture | 


camera, with the same optical system! The 
inherent resolution or “definition” of the device 
is higher than required for 70,000 picture ele- 


ment transmission. Some of the actually con- | 
structed tubes are good up to 500 lines with a | 


good margin for future improvement! 

With the advent of an instrument of these 
capabilities, new prospects are opened for high- 
grade television transmission. In addition, wide 
possibilities appear in the application of such 
tubes in many fields as a substitute for the 
human eye, or for the observation of phenomena 
at present completely hidden from the eye, as 
in the case of the ultra-violet microscope. 

We close this review of the iconoscope tele- 
vision tube with the comment to those who are 
in favor of overnight developments, that it has 
taken ten years for Dr. Zworykin to bring this 
equipment to the present state of laboratory 
perfection ; finally, a reasonable amount of time 
must elapse before all the manufacturing “bugs” 
have been taken out of the design. and an in- 
expensive instrument made commercially avail- 
able to you and me. 


Fig. C 
A television "camera" 
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HIS new Westinghouse instru- 
ment was specially developed 
for the radio service man. 


For panel mounting, it not only 
measures d-c. voltages from 0-100; 
but also a-c. voltages over a double- 
range, 0-10 and 0-100 volts; and re- 
sistances from 0-150,000 ohms. 


For measuring a-c. volts, an exter- 
nal Rectox unit is supplied. It can be 
mounted on the panel with a suitable 
switch to facilitate connecting the in- 
strument for a-c. measurements. 


For special uses, external resis- 
tances are available to give other than 
standard ranges of volts and ohms. 
Modified scales to match these ranges 
can also be ordered specially. 


New Universal Rectox Instrument 


measures 


A-C. and D-C. Volts as well as Ohms 


WESTINGHOUSE 





Practically all voltage measure- 
ments needed to check receiving set 
operation can be made with this Uni- 
versal Rectox Instrument. In addi- 
tion, the ohmmeter is available for 
resistance measurements; for locating 
open circuits, short circuits and 
grounds; and for solving, in short 
order, many of the puzzling situations 
that so often seem to defy solution, 


This is but one of a complete line 
of Westinghouse instruments, types 
MX and NX, which cover all the re- 
quirements of radio engineering, ser- 
vice and research. For prices and 
further information, see your local 
dealer. If he cannot supply you, 
simply mail the coupon. 











Quality workmanship 
Ruarantces every 


SEND FOR CATALOG 





Westinghouse product 











Westinghouse Electric & Manufacturing Company 
Dept. 102, Room 2-N—East Pittsburgh, Pa. 


Please send free copy of Catalog 43-34 0, containing 
complete description of MX and NX instruments. 





Be sure to turn to page 229 of this issue and read about the new 1933 OFFICIAL 
AUTO-RADIO SERVICE MANUAL which is now published. 
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RESISTOR KITS 
for Radio-Craft Analyzer 
Van Pocket Meter, 
A.C.-D.C. Universal Meters 
As Well As For Any Desired Design 


VA Ki RESISTORS are 
Light, Dependable, 
Accurate and Permanent. 


Order from any reliable dealers or 
if they cannot supply, order direct. 


D. L. VAN Leuven 








410 E. 15th St. New York City 


1933 


lf you build or service radio sets, the 
Hammarlund Catalog “33” will be help- 
ful. Write Dept. RC-10 for free copy. 
Ask also about the new model COMET 
“PRO” Superheterodyne with Crystal 
Filter—the world’s most efficient short- 


wave receiver. 


HAMMARLUND MFG. CO., 
424 W. 33rd Street, 
New York, N. Y. 


For Bethan Radio 
ammarlund 


PRECISION 


PRODUCTS 





MAKE EVERY 
RAD De Public 


Address System! 


Dealers! Service Men! 
eng Your Sales! 


«Radio Modulator! 


@ It’s here at last! Now you ean “eash in’’ on 

all the wonderful opportunities for Publie Ad- 
dress business For, with the RADIO MODU- 
LATOR you can convert every radio set into a real 
Public Address system—easily—quickly—at amaz 
ingly low cost. Just the thing for emergency P.A. 
installations; for ‘‘spot’’ broadeasting; for spoken 
explanations and sound effects in home movie pro- 


jection; for addressing meetings of clubs and so- | 
cieties; for musie students interested in getting | 


microphone practice at home; for small audition 
studios’ for show window attraction: for radio 
set demonstrations; and for home entertainment 


TO AERIAL AND 
GROUND Posts 
OF RADIO SET, 


A Marvelous Commercial Unit, Tested 
and Approved for all Leading 
Radio Sets 


The RADIO MODULATOR, a new and original de- 
velopment by Shure engineers, is truly a revelation 
to radio men. It makes possible in a new way the 
use of a sensitive, high quality, 2-button profes- 
sional type microphone with the radio set. Its 
quality is comparable to that of the best broad- 
casting stations. Reproduction is remarkably true 
and clear. Power output is the same as the radio 
set itself. All built to conform to IRE standards 
of engineering. 


A Complete Compact Unit, Easy to 
Attach and Operate! 


Simply plug into A.C. or D.C. power line—connect 
the shielded wire to aerial and ground posts of the 
radio set—adjust the tuning dial—turn on the 
ewitch—and presto you have a regular P.A. system. 
No need to use plug-in adapters or to remove any 
tubes or to tamper with the radio chassis in any 
way. The Modulator need not be disconnected to 
use the radio for regular broadcast reception. By 
turning off the switch of the Modulator, the radio 
is rendy for use. 


SPECIAL INTRODUCTORY OFFER 


To introduce the RADIO MODULATOR 


to you, we offer it now, for a limited 

time, at this special reduced price. If $ 

your jobber does not have it. us 

coupon below Comes complete ke 


three tubes, fifty feet of microphone Fiat ees) 
cable, special Model 5N_ two-button mi- 
crophone and stand The Radio Modulator is portable 
and measures 8’x4"x514”. Finished in grained walnut to 
harmonize with most radios 


SHURE BROTHERS 5 COMPANY 


locturers~En 
er 
215 WEST HURON ST. CHICAGO, ILLINOIS 


MAIL THIS COUPON TODAY! 


Shure Brothers Company 
Department RC-10, 215 West Huron Street 
Chicago, tlinois. 





Enclosed you will find my remittance for $19.70 
for which please send me, prepaid, the RADIO 
MODULATOR with complete equipment. 


( ) Check here if you want RADIO MODULA- 
TOR shipped C.0.D. (20% deposit required). 


Name............ 





> = 





ULTRA-MIDGET SET 


(Continued from page 211) 


The high-gain, unshielded interstage coil L2 
is mounted with another L-shaped bracket on 
top of the chassis between the type 6C6 R.F. 
tube and the 78 A.F. tube. The band-selector 
coil L1 is mounted at the bottom of the 
chassis directly underneath C; to insure short 
grid leads, the two rear sections of C are used 
to tune it. 

A convenient place to mount the 20 hy. A.F. 
choke, Ch., is on the bottom of the chassis, be- 
tween L1 and the socket of V3. The dual electro- 
lytic condenser, C12, C13, fits between Ch. and 


The ballast resistor, R9, is mounted on the 
back of the chassis. 

Considering the results obtained and the low 
construction expenses, this receiver may prove 
to be an additional source of income to custom 
set builders. 


List of Parts 


One midget 3-gang variable condenser, coun- 
ter-clockwise type, 365 mmf, 
One mica condenser, .001-mf., 200 V. peak, 


Two tubular paper condensers, .05-mf., 125 
V. peak, C2, C11; 

One electrolytic tubular condenser, 5 mf., 35 
V. peak, C3; 

Three tubular paper condensers,’ .5-mf. 
125 V. peak, C4, C9, C14; 

One mica condenser, 500 mmf., 200 V. peak, 
C5; 

Two tubular ° aaa condensers, .01-mf., 200 
V. peak, C6, 

One Bw Ty paper condenser, .0l-mf., 200 
V. peak, C7; 

One tubular paper condenser, .01-mf., 200 V. 
peak, C10; 

Two electrolytic condensers, dual 8-4 mf., 
175 V. peak, C12, C13; 

One band-selector coil, L1; 

One high-gain interstage coupling coil, L2; 

One 20 hy. choke, 25 ma., Ch.; 

One Clarostat 50,000 ohm potentiometer 
with line switch, and with terminals insulated 
from shaft and case, R; 

One resistor, 1,000 ohms, % W., R1; 

One resistor, 25,000 ohms, %-W., R2; 

One resistor, 250,000 ohms, %-W., R3; 

One resistor, 0.6-meg., %*%-W., R4; 

One resistor, 35,000 ohms, %-W., R5; 

Two resistors, 100,000 ohms, %*%.-W., R6, R8; 

One resistor, 1 meg., %-W., R7; 

One closed-circuit phono. jack; 

Three 6-prong sockets, medium size; 

Two 5-prong sockets, medium size; 

One 7-prong socket, for automobile adapter; 

One Clarostat ballast resistor, 250 ohms, 25 
W., R9; 

One 6C6 tube, V1; 

One 77 tube, V2; 

One 78 tube, V3; 

One 88 tube, V4; 

One 87 tube, V5; 

One magnetic speaker, 5 ins. diameter, de- 
signed for type 88 tube; 

One aluminum chassis 9 ins. x 4% in. x 
1% in. high; 

One cabinet; 

One tuning unit with pilot light socket and 
escutcheon; 

Two knobs, one for R and one for C; 

One line cord; 

One 7-prong plug with 8 ft. of 4-wire cable; 

Four screen-grid clips; 

One roll of solid hook-up wire. 
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Service Men—get in back of the 
national publicity which is appearing 
in support of Radio Progress Week, 
October 2 to 7. Every effort is being 
made to cause Mr. John Q. Public to 
become more "set conscious"; to look 
into the whys and wherefores of new 
radio sets, and the repair of the old. 














YOU GET THERE! 
with 

RCA Institutes 

radio training 


No matter what you want to learn in 
practical Radio . . Whether you de- 
sire elementary or advanced knowledge 
e RCA Institutes is fully prepared 
to give you the training. 
RESIDENT SCHOOLS NEW YORK AND CHICAGO 
Illustrated Catalog on Request 
EXTENSION COURSES FOR HOME STUDY 


under convenient “‘no obligation’’ plan. 


R.C.A. INSTITUTES, INC. __ Dept. RT-10 


75 Varick Street, New York 
1154 Merchandise Mart, Chicago 


BUYS A NEW 
REMINGTON 


PORTABLE TYPEWRITER 
Special 7-Day Free Trial Offer 


Think of it! You can buy a new standard 
Remington Portable Typewriter for but 10c a 
day. Standard keyboard. Small and capital 
letters. Beautiful finish. Carrying case included 
free. Exceptional morey-making 
opportunities. Write today. Say: 

Please tell me how I can get 

a new Remington Portable 

typewriter on your special 

7-day free trial offer for but g 

10c a day. Remington Rand ¢ 

Inc., Dept. RC-3, Buffalo, 

N. Y. 














te bE EVEREADY 
SERVICE CEMENT 
for Radio Repairs 


For wide-awake radio men who make 


spiders, etc. 

It's a pare i ope, dace N CEMENT. 

prepared expecially for radio service 
. and requires no thinner. 


ai} Cement Mfg. Company 











MILES REPRODUCER CO. 


Oldest Manufacturers of complete sound amplifying 
equipment are now opening a new service for Hams, 
Experimenters and Servicemen. 
i—Overhauling any carbon mike non- fects! 
diaphragm types - 
Stretched diaphragm type... . 
2—Converting any carbon mike into a con- 
denser head 15.75 
Send us your mike for prompt and accurate capain 


Quick Delivery 
Catalog describing 300 types plifiers, microph 
speakers, transformers on request, 


MILES REPRODUCER co. 
244R W. 23 S 








jew York City 














108 PAGE 
Re ne 


Cc lete Axl AE GALORE for 
DEALERS— SERVICEMEN -AMATEURS 
Send for Your Copy TODAY / 





SERVICEMEN! 


THE MOST COMPLETE LINE OF CONDENSERS 
AND RESISTORS FOR EVERY RADIO USE 
Write for our new 8-page Catalog folder free of charge 
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-) RADIO BEGINNER =| BTA FT Y-00 Ae od 1 


(Continued from page 213) 


a ae ak a OPERATE FROM 6 VoLT STORAGE BATTERY AND FROM //OWWTAC 


to the panel by two screws through the holes “Dual Channel-Dual Outpu 
provided, and the various parts mounted 


thereon. The two pin-jacks for holding the B P | F | R 
crystal detector are first mounted on the piece YU L i 
of bakelite cut and drilled as shown in the 


detail, Fig. 2, marked “detector mounting” and and 7:-TUBE SUPER-HET TUN ER : 


the entire assembly then fastened to the panel, 








being sure that the pin-jacks do not make Uni 1 ; : 
) contact with the panel. If the holes have been - oe Sony Feature Permits Instantaneous Change-over from 110 Volts —— oO Uae D.C. or Vie Versa . 
: . egardless of whether y: Sethe assem tagsos, oops Delle a a cael “LUS from 110 Volta EX 
drilled correctly they will not, otherwise you CLUSIVELY from 0 6 Vale Denar emements are for = P.A. Amplifier or Radio Tuner opera at eS ODELS becnuse th , 
will have to get busy with a rat-tail file and | J) ss/itii’ cron Amul eter heetalore ely ag ES a ope 
clear them. rators and 110 Volt A.C. Pack), then it is only on seme pe nthe vd nd insert into anot ¢ . 
-10 You must also either make or buy some sort faethe tein Dien Aide ce eine eBreel L..—.- 
of insulating washers for the jack “J” into 13-26 Watt Class “‘B’’ Dual-Channel Amplifier 110 Volt A.C. and 6 Volt D.C. Operated. 
which the phones are plugged as this jack, naman settee ProvidesTremendous Ampli- 7 Tube “Super-Het” Tuner 
— having the full “B” voltage applied to it, must a anand tem aoe 4 A. System fication of Weakest Input Tubes employed: 4-78, 1-37, 1-85, 1-80. 
not make contact with the chassis. | - Signals | ; ctifier Tube » 
After the assembly is completed proceed . v Four stages of high-gain amplifica- 
with the wiring, marking out on the diagram, tion including a Pre-Amplifier stage 
loned 1 h <i sctiiins end assures full undistorted output of 26 
as mentione¢ in the previous articles, eac : watto fom any Fhons-Pickun. 
wire as you put it in place. Due to the sub- ‘ ) Microphone or Radio Tuner. Two 
panel construction of this job and the sim- a ‘ = output channels provided for the use 
plicity it should take only a few minutes to ws : . of two separate banks of speakers 
produce a neat, professional-looking job. ) g - perme ype of each other however, 
The circuit, as shown, is designed for use kf —_— A ee pee ae ee 
Fe “ x 7 = red into on or operatior ” 
with a 2 V. storage cell for filament power. "l sutepenber,ereoversiia one chan 
If two dry cells are used instead it will be ~ os daaaaiaaed —— Aswitch provides for disc »n- 
" necessary to put a fixed resistor of four ohms culty Pree yy ag : anel 
ital in the positive leg of the filament circuit. Canales Bok eats Ganerator, $32.50 
ded The power cable is made very simply. Take Same as above but Factory $39 50 
an old tube with a 4-prong base and break oo Immediate Use . emery a ‘ a. ; 
off the bulb. (Better wrap it in cloth be- | B#Gheo' ® ©. 4 Matched © 6.64 «six Vol at Gan Meter Gaby Genentited, Gut Sanwa? esr Mh, 
fore breaking it, by the way, as the glass has Optional Amplifier Accessories jenerator. a 110 Volt AC. Power Plant. an Including Blue Grints and Diars > 
. a nasty habit of flying.) Then thoroughly 6 Volt Storage Battery Oper- $20.50 i th plifier . put ‘trol Box and Tubes ..... * 29.5 
scrape out the cement from the base and un- i hey hg eee eee r : suipp b cone fame, 25, shove. but, Fwctory Wired. 
solder the wires from the prongs. Cut four including Rectifiers (2-82 $22 50 mere ye 7 ' ixing 36.00 
. , . . ° A. Bere ° " rding )-200 100 ro 
wires with differently colored insulation and all Purpose Input ““Mixer’* $16 50 
having sufficient length to reach the batteries, ControiBox . .... « . 
s _ Dual Field «6 volt D. C. and 2500 ohm 
and solder one into each prong. Braid the D. C. Jen in. D-9 $12 50 
ire ther s » insulating wax i a erarie e 
wires together and pour insulating wax into 110 Volt A. C. Speaker $ 5.88 atance ‘ ata 
the tube base. Exciter with 280 Tube . . . eoms ‘ ; Tube 





Aricr you are see the nb is alt wired wv | ROW RRS) E71) lohee)-] >) 


correctly, plug in the detector, the tube, the | 123 R-WEST 17Tu 3a-14 On NEw YORK.N.Y 


phones and the power plug, then hitch on the 





— “A” battery and the negative side of the 
“B” battery and test the filament circuit. 
. Next flip the positive “B” wire across the 
_— post; if a moderately loud click results in the 
phones the circuit is presumably O.K. and 
Id in the connection may be made permanently. ra | e an TO 
and Work the adjustment on the detector; a loud 


quart scratching in the phones indicates that this 
ittles portion of the circuit is operating. If a buzz- 


also. ing noise is heard, it indicates that the little 
wire in the detector is not making contact; Here’ : : Rteble it P leal :8 ue st 
—— . $ « . .. . a “ . eres a year roun profitable item or deaters an Service en—it Ss a 
adjust the detector so that it is just making | yadio device that customers ask for. you don't have te sell them. This 
—s contact. Finally, hook on the antenna and ingenious radio device combires FOUR principal radio instruments in ONE. 
. ¢ : if First—A compensating filter for less static and better tone; second—A wave 
rr slowly r h uning condenser | ; . ae ; 
ground and slowly turn the t diag interceptor for sharper tuning and less interference; third; Antenna volume 
‘ from one end of the dial to the other. control synchronizes the aerial to the radio; fourth—Aerial eliminator where 


During this operation the “‘ex-tickler” coil | aerial is impractical or imperfect. 


“4 should be turned with its axis parallel to the FITS EVERY RADIO SET 


main coil. If no signal is heard on the first | The RADIO MASTER is adaptable to any radio receiver, with or with- 








50 trip around, turn it through 180 degrees and —asaene's — =! ore gg eage dee Simple to attach—hidden in rear 
. . ° = - 3 of set—quickly adjustable to improve reception. 
50 try again. Patience will eventually be re- | “% S*¢ 4 
: ceiel Gee = anon SOLD ON A MONEY-BACK GUARANTEE 
re Just one final word. Build this chassis | On every service call you should install a RADIO MASTER—demon- 
made “ea ° . oe ae a ewes strate it to customers—it’s a ‘‘sure-fire seller.’ Demonstrators are 
exactly ac cording to the dimen: sons shown as selling 50 to 75 daily A money-back guarantee, after a 3-day trial, 
iS, we have quite a bit of use for it in the future | assures you satisfaction. Order a dozen today for demonstration pur- 
and if you go changing it around you may s. You'll find they sell quickly and they add extra dollars to 
a . “ a s — a . PSS. 2 
" find yourself “out of luck” on some subse The RADIO MASTER, combining FOUR practical instruments. and 
quent layout. instructions for THREE different hook-ups, is bound to improve any 
—--+ Parts List type of set under any conditions, Once attached, no radio owner 


will be without it. 


One 3-circuit tuner for 350 mmf. condenser. ORDER AT ONCE! 


' One R.F. choke, 85 mh. Send $1.00 today for sample, and trade discount, or pay the post- 
One tuning condenser, 350 mmf. man C. 0. D. Try it—notice the improvement. If not satisfied, 
One mica fixed condenser, 500 mmf. (.0005) return within 3 days. Your money will be refunded at once, 


a eee ese oko -1-mf. AGENTS, DEALERS AND DEMONSTRA- << Guarantee 
pe gence ong ger aadigga Ww. , TORS WANTED EVERYWHERE Wy, * $ | 00 
One Rotorit crystal detector ° 


One type 38 tube MASTER LABORATORIES 

ST. 5-prong wafer socket 

J One 4-prong wafer socket Dept.B.-30 Main Sr. BROOKLYN, NLY. 
One open-circuit jack | : 

One panel mounting switch 

One antenna-ground binding post strip 


POST PAID 











RS One power plug and four wire cable 
One Rechargit 2 V. storage cell, ““A” 
: One Recharsit 2 V. storage cell, “A's THE CONSOLIDATED OFFICIAL RADIO SERVICE MANUAL 
One aluminum panel, 4x7x win. thick | is the only complete, right-up-to-the-minute ONE VOLUME BOOK on radio servicing. It contair 
One aluminum sub-panel, 4x854x,\-in. thick 2,300 pages with over 5,500 diagrams, charts and photos. 
One bakelite detector-mounting, 112x%-x\%-in. Full details about how you can buy this great book on a deferred payment plan will be 
or ye-in. request. Write today! 
Brass 6/32 machine screws, nuts and hook up | Gernsback Publications, Inc., 96-98 Park Place, New York, N. Y. 
-¥. wire, 
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SERVI CEMEN cocce 


Don't is the time to modernize 


your: test ea equipment. 


¢ delay | any sonmer. fit every 
ervic 


has a bi-color ang wit 
—, -band betwe 
enable ~ adapt eer * a quicky 
joined to the analyzer plu 

Here is the professional model. 
Used on the latest Weston-Jewell, 
Hickok, Supreme, etc. testers. If 
you want the best get this kit. Has 
the famous Na-Ald Latch-Lock with 
thumb release. 

ba fad A New small 7-pr 


ek Analyzer Plug with: Sein 
C. G. Handi 
974DSA 7A to 4-prone Lateh Adapter 
975D8A 7A to 5-prong Lateh Adapter 
976DSA 7TAt 





prong Lateh Adapter 
7-prong Latch Adapter 





977DSA TA to7 





907WLA KIT Complete as shown $5.50 





Here is a lower priced kit using 
the Handle Plug with the regular 
7-prong base. Associate Adapters 
are held to plug by a screw which 
Adapt- 


ers have small size necessary to fit 


passes through their centers. 


every socket. Screw and C. G. stud 
supplied. o 
List 
977 “as 7-prong Nut-Lock Analyzer 
$0.50 
974D 7 7 to 4-prong Cored Adapter..... 1.00 
975D 7 to 5-prong Cored Adapter..... 1.00 
976D 7 to 6-prong Cored Adapter..... 1.00 


977DA 7 to 7A-prong Cored Adapter. . 1.00 


. $4.50 





977PN KIT Co 


mplete as shown. 








Here is the set for those who want 
the lowest possible cost. Dves 
not for locking the 
adapters to the plug but is service- 
ablein every way, 


have meins 
the wired adapt- 
ershaving the necessary small base 
for fitting shielded sockets. C.G 
stud supplied. 


977P acetal Plain-Type Analyzer 
‘lug. 
17 to4- prong Wired Ac japte r 


975W 7 to 5-prong Wired Adapter 





























976W 7 to6-prong Wired Adapter..... .55 

977WA 7 to 7A-prong Wired Adapter 5 
BIBI. 977P KIT Complete asshown........$2.60 
8-Wire Braid-Covered Analyzer Cable List 10c. ft 
456 5 6 Contact Composite Socket List 5c ea: 
477 7-7 Contact Composite Socket List 50c ea. 
It's here at last!—The 

“ Make- Your- Own 
Adapter kit All the 
parts for making any re- 
quired adapter, including 
all ten types of socket 
top-sections and small 
sized hase-sections com- 


plete with over two dozen 
assorted extension, sol- 
dering, connection, phone- 
tip and control-grid ter- 
minals, connectors, clips 
and lead _ wires. 
“Make - Your - Own” 
Adapter Kit complete 
$2.50 





List 

Bought separately each 4 
5, 6, 7 and small7 top or 
base section lists at 25c 
each. 








950TR Transformer-type 
Tube-Checking Adapter 
has self-contained trans- 
former and filament-volt- 
age switch for testing all 10 
to 30 volt tubes in any tube 








checker. Be able to check 
the 2525, 43, 48, 1223. etc. 
Get this adapter and be 
prepared. List $6.00 
Servicemen’s Discount : 35% 
On orders amounting to $10.00 List 40% 


Write for new catalog sheets mages Lae ie a latest com 
posite and plain sockets. plugs. coil 


ALDEN PRODUCTS co. 


Dept. R-10, 715 Center St. 
SROCKTON. MASS. 














VOLUME 
CONTROLS 


Convertible to 
Power-Switch Type 


Standard end covers and covers with 


age 
assembly are instantly interchangea’ 


Long, ‘ALUMINUM 





an 
shafts, easily cut. 
Write Dept. RC-10 for complete catalog 
£75 Varick 8t., New York, NW 





| stage. 





4 P.A. AMPLIFIERS 


(Continued from page 215) 


furnishing almost 
put as the latter. 


twice as much power out- 

Nevertheless, this com- 
pact amplifier, measuring only 12x7x7% 
ins. high and using only three effective 
tubes, can furnish an output of 10 W. of 
undistorted power. The circuit is Fig. 3. 

This high efficiency is due to the use of 
the recently developed 2A3 class A_ triode 
in an improved Loftin-White direct-coupled 
circuit. The power applied to the plates is 
only 24 W., whereas old-style amplifiers of 
this classification formerly required 50 W. 
Other features of this amplifier are: non- 
critical load conditions; low mu; and high 
gain. Through the use of a 25 mmf. neutral- 
izing condenser, the input capacity of the 
first 2A3 tube neutralized, thus bringing 
the high frequency portion of the curve down 
so as to have a flat characteristic. As a result 
the amplifier has a flat frequency response 
over a very wide frequency range, with only 
3 per cent harmonic content. 

Referring to Fig. 3, the first stage em- 
ploys a 57 pentode tube. This drives two 
2A3 tubes arranged in a novel push-pull sys- 
tem which eliminates the usual push-pull in- 
put transformer. A 5Z3, high-vacuum full- 
wave rectifier supplies the required high volt- 
age through an oversize transformer and filter 
system. Voltage is available for the field 
supply of four 2000 ohm speaker fields; two 
4000 ohm, 7 W., fields; or two 2500 ohm 
fields. Naturally, this lowers the cost of the 
complete P. A. system. This amplifier has a 
gain of 80 db. Costing less than twenty-five 
dollars (exclusive of tubes and speakers), 
it supplies a quality of reproduction compar- 
able with old-style amplifiers costing three 
and four times as much. (The properly de- 
signed Loftin-White amplifier is noted for its 
super-fine tone quality.) This amplifier, using 
a perfected and improved Loftin-White circuit 
and employing the new 2A3 tubes in push- 
pull, maintains superb tone quality, even when 
operated at maximum volume. 


1s 


A 28 W. Direct-Coupled Class B Amplifier 


In selecting an amplifier for a large auditor- 
ium or for any application where a great 
crowd must be reached over an extensive 
area, it would be preferable to employ a class 
B amplifier such as the Lafayette model 
P-15760, shown in Fig. D. Although this is 
a 28 W. deluxe amplifier, capable of operating 
20 dynamic speakers, it employs only four 
tubes (exclusive of the rectifier); a novel, 
high-gain circuit is used, as shown in Fig. 4. 

A 57 pentode tube is used in the first stage, 
direct-coupled in a modified Loft:n-White 
arrangement, to a 59 pentode in the second 
This in turn, is transformer-coupled so 
as to drive a pair of 59 tubes in class B 
push-push arrangement in the output stage. 
An 88 type mercury vapor rectifier tube _ is 
used, 

The output of this three-stage amplifier is 
conservatively rated at 28 W. of undistorted 
power. ‘It is designed for an input impedance 
of 0.5-megohm. Through the use of tapped 
secondaries on the output transformer, it can 
be used to match output impedances of 4, 8, 
15, 500 and 2000 ohms. 


Because of the use of a_ direct-coupled 
driver, the higher frequencies are accentuated, 
compensating for their loss in the class “B” 
stage and resulting in a uniform response 
over the entire audible range, regardless of 
the level of the input signal. This improve- 
ment in design overcomes the chief objection 
to class “B” amplification, permitting the at- 
tainment of high power output without impair- 
ment of tone quality. A characteristic curve 
of this amplifier reveals a gain of 90 db. at 


1000 cycles, 87 db. at 50 cycles and 92 db. 
at 5000 cycles. 

This amplifier is 11%x20x10 ins. high. 
Both mechanically and_ electrically, it is 


well fitted to handle the work for which it was 
designed. Both the power transformer and the 
choke assembly can carry twice the normal 
current to which they are subjected under 
full load. This powerful, class ““B” amplifier, 
with eight times the power rating of the am- 
plifier shown in Fig. 1, is available at a cost 
of less than fifty dollars, complete with tubes. 
(Continued on 243) 
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TIPCELALOLS: 


In your community there are 
dozens of electric refrigerators 
to be serviced. Many need im- 
mediate repairs which can be made 
quickly, with little expense—and which 
you can repair with the aid of this au- 
thoritative Refrigeration Service Man- 
ual. Make many extra dollars, together 
with other repair work. Electric refrig- 
eration servicing is a well-paying busi- 
ness—start in your spare time—before 
long you will devote full time to it. One 
or two jobs pays the small cost of the 
OFFICIAL REFRIGERATION SERV- 
ICE MANUAL. 


96 Pages of New Data 
Have Been Added to the 
OFFICIAL REFRIGERATION 
SERVICE MANUAL 


To bring this useful service manual right 
up-to-date. Mr. K. Wright, the editor of 
the OFFICIAL REFRIGERATION SERV- 
ICE MANUAL, has added a wealth of ma- 


| SERVICE ELECTRIC 
| 






terial on new electric refrigerators, and 
older models as well. As usual every re- 
frigerator has been accurately described 


from the viewpoint of servicing—diagrams 
to illustrate the essential parts, so simpli- 
fied that repairs can easily be made. The 
addition of these new pages will not in- 
crease the cost of the book to those who 
order their copy now. 


Here Are Some of The Important Chapters: 
Introduction to the Refrigeration Servicing 
History of Refrigeration 

Fundamentals of Refrigeration 


Business 


Description of All Known Types of Refrigeration 
otors 

Trouble Shooting 

Tnit Parts, Valves and Automatic Equipment 


Makes and Specifications of Units 
Manufacturers of Cabinets 
| Refrigerants and Automatic 


Equipment and Many 


Other Important Ct 





Over 1,200 Diagrams 
450 Pages 
Flexible Looseleaf Binder 
Complete Service Data 





Mail Coupon Today! 


GERNSBACK PUBLICATIONS, Inc. RC-10 
96-98 Park Place, New York, N. Y. 
| I erclose herewith my remittance for $5.00 (check, 
| o_o or Money Order accepted) for which you 
| re to send me, postage prepaid, one copy of the 
OFFICIAL REF RIGERATION SERVICE MAN- 
UAL, together with the extra 96 pages of new ma- 


terial at no extra cost. 


Name 





Address 





City 
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P.A. "©. AND A. 
(Continued from page 221) 
hospitals, convention halls, etc. 
Question: I have in mind a particular appli- 
cation not mentioned by you. Could I get defi- 


nite information about my particular problem 
from you and what would this cost me? 


Answer: The writer will be glad to offer 
Service Men advice and to give them technical 


| help on any problems pertaining to sound sys- 


MOTOR SUPPRESSORS 
Built for Lasting Service 

on the Toughest Noise 

Suppression Job 





Q1¢ eacn 


Net—All Types 
List 35c¢ each 


In using IRC's exclusively, you are not only as- 
sured of getting the finest motor radio suppressors 
obtainable, but, equally important, you 
getexactly the right type of suppressor 
for the right job. The IRC line contains 
units specifically designed for easy in- 
stallation and lasting satisfaction in 
every type of automobile. No longer 
need you waste time and risk your rep- 
utation trying to adapt suppressors of 
the wrong design to a job. Use IRC’s 
and play safe. They cost no more. 


NEW! HANDY COMBINATION KITS 


These popular new kits contain both IRC 
suppressors and condensers of the proper 
typesfor complete noise suppression service in 
4-, 6-and 8-cylinder cars. Keep several kits on 
hand— be prepared forany job that comes 

along. See them at your jobbers. Free Booklet 

Suppression of Motor Radio Noizes” with 
every kit. 



















MADE BY THE MAKERS OF 
METALLIZED, PRECISION AND 
POWER WIRE WOUND RESISTORS 
Write for Revised IRC Catalog 
INTERNATIONAL RESISTANCE CO. 


2100 ARCH STREET. . . PHILADELPHIA, PA. 
In Canada, 74 Wellington St., W. Toronto, Ont. 


FINEST RESISTORS FOR 
EVERY SERVICE NEED 
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tems; this information will be supplied gratis. 


Question: Do I need a special power supply 
line to furnish current to the amplifier, or can 
I connect this any place? 

Answer: You can plug the No. 125 amplifier 
into any 110- to 125-V., 50 to 60 cycle, A.C. 
lighting line socket or outlet. Of course, in mak- 
ing a permanent installation and in installing 
additional wiring, it will be necessary for you 
to do this in accordance with the specifications 
of the Fire Underwriters. 


Question: In a hall capable of seating 3000 
people, having floor space dimensions of 100x200 
ft., and a height of 20 ft., how many speakers 
would you recommend and where should thes 
be installed? 

Answer: I would recommend two dynamic 
model 548 theatre-type speakers used with baffles 
in a No. 755 studio cabinet, and would 
these on the stage at either side. 


plac 


Question: Where would you install the am- 
plifier ? 


Answer: This should be placed in a control 


| room, as near as possible to the stage. 


OCTOBER, 


Question: How are the speakers, micro- 
phone, and other equipment hooked up? 
Answer: These should be connected as shown 


in Fig. 2A. 


Question: Why do you recommend the con- 
denser type of microphone for use with the 
sound system? 

Answer: Condenser microphones are far su 
perior to even a high-priced carbon-type micro- 
phone, because of their greater frequency re- 
sponse and also because of the complete absence 
of hiss common to carbon mikes. The condenser 
microphone has other important advantages. It 
is rugged and will withstand the general bang- 
ing around which quickly ruins carbon micro 
phones. Furthermore, the condenser microphone 
may be used in any position. 


Question: What power 
theatre-type speaker handle? 


will the No. 548 


Answer: This speaker will handle up to 12 
W. without cone vibration or distortion. It is 
equipped with hum-bucking coils. 

Question: What other accessories could I 


recommend to a prospective customer for use 
with a sound system? 

Answer: The owner of an auditorium sound 
system may want to use the equipment for radio 
or for phonograph, as well as for microphone 
input. In many cases, a good radio receiver 
ean be used in connection with the sound sys- 
tem. Figure 2B shows how to connect a radio 
receiver to the auditorium No. 125 amplifier. A 
No. 7338 tube-to-line transformer is employed. 
This can be used in connection with any radio 
set employing a low-impedance detector such 
a 56, 27, 37, 01-A, 30, etc.; if a high-impedance 


detector is used, such as a 57 or a 24, a No. 
2625 transformer is required, instead. The | 
secondary of this transformer is connected to 


posts M & MC on the amplifier. The electric 
phonograph recommended for use with this sound 
system is the two-speed model “D” motor unit. 
When used with the long-playing phonograph 
records, this is operated at 33% r.p.m. When 


used with regular records, a speed change lever | 


instantly brings the speed to 78 r.p.m. 


RADIO PROGRESS 
WEEK 


OCTOBER 2 TO 7 














1933 












I(R)C OHMMETER 


Never Becomes Obsolete 
Meter CAN’T Burn Out 
A COMPLETE Service Instrument 
Weighs Only 2% lbs. 


Everything you would find in the most expensive 
meters—and more —{RC now offers in this new 
Volt-Ohmmeter at the lowest price: Automatic 
vacuum relay; four voltage and three resistance 
ranges; full Bakelite case; special rotary switch; 
one set of pin jacks for all readings; convenient 
compensation for battery variations on ohmmeter; 
IRC 1% Precision Wire Wound Resistors and com- 
pact size only 7” long, 3” deep and 434" wide. 
With just this Volt-Ohmmeter and a tube checker 
you can do prompt, accurate servicing via the 
popular point-to-point method. Will last indefi- 
nitely—no meter or circuit burn-outs possible. 
What is more, it does not become obsolete with 
introduction of new radio tubes 
or circuits. 


THE AUTOMATIC VACUUM 
RELAY DOES IT... 


If you've ever experienced the inconvenience and 
expense of burnt out meters or resistors you'll ap- 
preciate this exclusive IRC volt-ohmmeter feature all 
the more inasmuch as it is specifically designed for 
positive protection against such accidents. No fusesto 
replace—no burn-outs possible even though you 
accidentally touch the test lead across a 300 volt 
section while working on the 0 to 3 or 30 volts 
scales. When overload occurs the vacuum relay 
automatically opens—then automatically closes when 
overload is removed. 

USE IT WHEREVER ELECTRICAL 
MEASUREMENTS ARE MADE... 

The high degree of accuracy of the IRC VWolt- 
Ohmmeter coupled with its convenient size and 
burn-out protection make it unexcelled for use in 
schools, colleges, laboratories, electrical shops, 
etc. for experimental and practical purposes alike. 















VOLTAGE RANGES NET PRICE 
3, 30, 300 and 600 $ 
RESISTANCE RANGES 25.50 
Complete with 
Oto 1,000—0t0 100,000 test 's 


ohms—0Otol megohm (List $42.50) 


— oe oe ee ee ee ee ee ee ee ee 
INTERNATIONAL RESISTANCE CO, 
2100 Arch St., Philadelphia, Pa. 


C Enclosed find $25.50 (check or M. O.) for one of 
the new IRC Voit-Ohmmeters. it is understood 
that I con return it (prepaid) for full credit if, 
within five days after receipt, | am not more 
than pleased. 

0 Please send folder describing the IRC Volt-Ohm- 
meter in detail, and telling how it can be used 
for better point-to-point work. 


STREET 
CITY 
NAME OF YOUR JOBBER 


-»--DO BETTER WORK 
WITH LESS EQUIPMENT, 





























SMILES OF 
CONTENTMENT WITH 





You'll be happy—the customer 
will be happy .. . and the set 
will “perk” again with renewed 
pep... that is if you insist (and 
who wouldn't) on using CEN- 
TRALAB FIXED RESIST- 
ORS, for ALL replacement jobs. 


Central Radio Laboratories 





CENTRAL RADIO 
MILWAUKEE 
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Books and lectures on the marvelous 
accomplishments of the Photo-electric 
cell must inspire you, but only by experi- 
ence with the actual device can you get 
the FEEL of a Photo-cell; only by own- 
ing and working with the tools of Photo- 
electricity (a complete kit) can this sci- 
ence become a powerful reality rather 
than the intriguing mystery that it must 
be to you now. 

Years of experience manufacturing 
Photo-cells and allied instruments have 
placed us in a position to supply the 
most dependable apparatus known. The 
Kit we offer consists of only the highest 
quality merchandise; a Photo-electric 
cell, amplifying tube, magnetic relay, 
condenser, resistors, socket; everything 
that is essential for the ideal unit, 
though your problem is to control illumi- 
nation, detect burglars, count articles in 
production, guard machinery or accom- 
plish any of the innumerable feats which 
are practical for Photo-cell control. 

Our price is an achievement in itself. 

$8.00 the complete kit, 


The Clark Instrument Company 


mden, N. J. 
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“SELECTIVE ANALYSIS" 


(Continued from page 204) 


of the terminals. But instead of bringing these 
terminals to the inside of a complex instrument, 
they are brought to a small, rectangular box 
carrying a tube socket and a group of pin jacks. 
This small socket unit or tube selector is ar- 


| ranged to fit mechanically on top of a multiple 


range combination instrument which in itself 
reads volts, milliamperes and ohms. Connections 
are made to the socket by means of small leads 
fitted with tips which fit into the pin jacks on 
the socket block and also into the instrument 
proper. In this way, by plugging into pin jacks 
as required, voltages may be taken from any 
terminal to any other terminal. 

To measure current, two jacks are supplied for 
each line except the heater circuit, and when 
pins are plugged in both jacks, the circuit is 
opened by means of a simple switching mechan- 
ism which is taken care of automatically when 
the pins are plugged in. The current in the 
circuit is then ‘diverted into the milliammeter. 
When resistance measurements are to be made 


| from any terminal to any other, leads from the 


resistance jacks on the instrument are taken to 
the socket unit or tube selector and plugged in 
across the terminals in question. A pair of jacks 
are also supplied for a ground lead should it be 
found desirable to make measurements to the 
chassis itself. 

In order to avoid the use of adapters, and to 
reduce the operations to utter simplicity, sepa- 
rate plug and tube selectors are furnished for 
the 4-, 5-, 6- and 7-prong tubes. The extra 
units cost but little more than a pair of adapters 
and avoid the complexity of an adapter system 
as well as the extra voltage drop in the filament 
connections. Indications on the face of the 
socket block are also much clearer when adapters 


are not required. Should tubes with more | 
| prongs be made available, such tube selectors 
| will be produced and may be purchased at a 


relatively small figure so that only a small in- 
vestment will take care of such new tube devel- 
opments as may come out in ensuing years. 


The unit itself is simply a combination tester | 


with a large number of ranges. The voltage 
ranges supplied are 1000, 500, 250, 100, 50, 25, 
10, 5, 2.5 and 1 volt, both A.C. and D.C., with 
a sensitivity of 1000 ohms per volt. The A.C. 
ranges are available by virtue of a copper-oxide 
bridge type rectifier. The current ranges obtain- 
able are 500, 250, 100, 50, 25, 10, 5, 2.5 and 1 MA. 
D.C. only. Four resistance ranges are supplied 
running to 1 megohm with the lowest range 
indicating 1 ohm per division. With four scales 
a good coverage is obtained and practically all 
resistors used in radio sets will give good indica- 
tions. 

As an additional feature, the customary tube 
test can be made using the internal batteries 
which the instrument contains. By plugging 
from the outlets marked “grid test” in series 
with the grid, the battery is connected to the 
grid when the button is pressed and with the 
instrument connected into the plate circuit the 
corresponding change in plate current can be 
measured. As a matter of fact grid shifts of 
both 4.5 and 13.5 volts are available to take care 
of the audio amplifiers as well as the tubes with 
a lower transconductance. 

It will be noted that the instrument itself is 
simply a combination voltmeter, milliammeter 
and ohmmeter with a very broad coverage of all 
ranges which may be required in the future. 
The device is basic because the instrument itself 
is not permanently connected to the socket cir- 
cuit in any way. It is hardly conceivable that 
we shall go beyond the ranges of this instru- 
ment, states the manufacturer. The only re- 
quirements on the horizon which the instrument 
does not seem to cover are the high voltages 
which may be required for cathode-ray tubes; 
and such voltages will require a special instru- 
ment anyway because of the very low current 
which will be available. 

Reverting to the tube selectors, one of which 
is shown in the insert, A, in the figure, the 
block is of moulded bakelite and carries on its 
top face the standard numbering system for the 
pins. White lines connect from the pin jacks to 
the corresponding pin holes in the socket and 
also to the cap. The use of this standard num- 
bering system eliminates the use of such terms 
as “plate prong” for a 6-prong tube where this 
prong may actually be connected to something 
else. To tie in with the numbering system a 


(Continued on page 247) 
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(no sack). 
ou know 
when it’s filled, 
when to refill it. 
quick, easy, pos- 
itive mechanical 
Nozac filling ac< 
tion. See the Nozac 
fore you buy... 
Compare ...$5_ and 
line $2.75, $3.50 and 
ins 24 Ds an 
more. Pencils $1.00 


# and more...Ask your 
3 dealer. 


THE CONKLIN 
PEN — = 

oo 
Chicago San Francisco 


*Proved os 2 years of 
general public use. 


NOZAC 


6. U.5. PAT. OFF 


SATISFACTION GUARANTEED 











WORLD'S FINEST PHOTO-INSTRUMENT 








The only Quick-Acting, Automatic Winding, Ground 

lass Focusing Camera using Standard Roll Film 

Good for all purposes. No Separate Parts or At- 
tachments are Necessary! 











No Double Exposures with “PAL KO"! 
It THINKS and COUNTS for you. Used by 
U. S. Government, Educational Experts and 
Leading Publications. Simple! Positive! De- 
pendable! 3 Cameras in One! “PAL KO” 
takes full postcard 3A, or % or % this size— 
19 pictures on a six exposure film! 

SAVINGS ON FILMS ALONE WILL SOON 
PAY FOR “PAL KO” 
SATISFACTORY PERFORMANCE GUARANTEED 
OR MONEY REFUNDED! 

SOLD DIRECT FROM MANUFACTURER TO YOU 
WRITE TODAY FOR FREE CATALOG 


PAL KO, Ine. 


817 Wash. Blvd. CHICAGO Dept. R-C 








HOLO¢ 


SEXOLOGY. foremost educational sex magazine. is written in simple 
language and can be read by every member of the family. It ie in- 
structive. enlightening—not a risque book—contains no jargon. 
Devoted to Science of Health Hygiene. 
Contains 19 important articles. Questions and Answers, Book Review 
—6S pages with attractive two-colored cover. Here are a few articles 
Nearer Approach to Sex Discussion; Sexual Mal-adjustment of Life 
and Marriage; Frigidity and Impotence. Gs a copy 7 SEXOLOGY 
at. any news-etand or send 25c in stampe for copy of current iseve-. 
SEXOLOGY 25h West Broadway New York, N.Y. 
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made sales within two years. Offer them a com- 
mission on sales of auto sets to these prospects. 

(d) Make up lists of good prospects for 
battery sets among the farmers in the surround- 
ing rural territory and hamlets not served by 
power lines. Send them advertising matter on 
home and auto models and cash in on the na- 
tional promotion of the Campaign to the farm 
market. 

Make sure that you are ready with good 
names to whom you can mail advertising matter 
and send salesmen with the minimum waste of 
postage and time. 

7. Secure a set of the campaign display and 
advertising material—plan book, window dis- 
play, posters, decalcomania window sign, model 
markers, direct mail folders, poster stamps 
and be ready to feature Radio Progress Week 
in your store and windows during the September 
Sales Drive. (Study the dealer plan book and 
take advantage of every benefit the campaign 
offers you. Get these from your distributor or 
the local committee.) 

8. Attend the meeting of local dealers that 
the local campaign committee holds in your 
town or at the nearest radio distributing point, 
in August. Make notes of the selling ideas 
that are suggested there and be ready to use 
them when the September selling comes. 

9. Study the details of the Radio Progress 
Week broadcasting program as they come to 
you, during August and discuss them with your 
salesmen. Be sure they understand how to make 
the most of the popular appeal of this special 
broadcasting and use it as the urgent reason 


why the prospect should buy now. See that 
you receive the Radio Progress Week program 
broadside which will be ready early in Sep- 
tember and display it prominently. 
Schedule Your Activities in Advance 
10. Put down on paper a sensible schedule 
of things to do during the September Sales 


Drive that will give you a well balanced pro- 
gram of selling. Make an effective combination 
of window and store display, newspaper adver- 
tising, direct mail advertising and active can- 
vassing by salesmen sent to carefully selected 
prospects. Set up a calendar, with your whole 
program set down—just when you want to start 
each activity. Make somebody responsible for 
each part of the program so that each feature 
will be carried out. 

11. Carry through the mechanical prepara- 
tion of your September Sales Drive. Have en- 
velopes ready to mail out the folders, advertis- 
ing copy selected and cuts ready, salesmen 
equipped, instructed and ready to go and a 
schedule of window displays and store features 
for September and Radio Progress Week. Have 
plenty of manufacturers’ advertising matter on 
hand to combine with the campaign display 
material. 

12. Make up a list of novel ideas that may 
be used with dramatic effect to help you capture 
popular attention, create interest and attract 
people to your store. Select a set of selling 
stunts that will go well together and give you 
a full program of strong appeals—such as— 

(a) Feature a “history” window, using 
traded-in models, showing the advance in radio 
design since early days. Give demonstrations of 
these sets, in your store, one after another, 
winding up with the latest receiver. 

(b) Stage a comparative demonstration some 
evening between modern receivers and trade-in 
sets three or more years old, on the sidewalk 
in front of your stor:. 

(c) Service and repair sets in the front win- 
dow during the campaicn. 

(dq) Run a _ door-to-door free 
campaign with the Service Man 
pressive testing equipment. 

(e) Demonstrate the methods used in broad- 
cast stations to make “prop” noises during 
plays, right in the store window, using a public 
address system. 

(f) Rig up the store with photoelectric cells 
to do all sorts of semi-scientific tricks. Adver- 
tise it as the “Magic Shop” During September. 
Make the cells turn radio receivers on and off. 
Add old radio equipment to give a “Radio Mu- 
seum” effect, showing progress. 

(z) Put police calls or short-wave foreign 
broadcasts on a front-door speaker for short per- 


tube testing 
carrying im- 
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iods. Call attention to these unusual programs 
with appropriate signs and in your newspaper 
advertising. 

(h) Run a trade-in campaign during Septem- 
ber, offering some special inducement. 

(i) Where you can’t close sales to good pros- 
pects in September, secure permission to install 
sets on demonstration during 


casts. 

(j) Hold an evening reception in your store 
to show the new models in your line. Invite 
artists from the local broadcasting stations to 
be your guests. Send out invitations. Serve 
light refreshments. 

13. Your local committee has been provided 
with many suggestions for cooperative activities 
to create local publicity for radio in the inverest 
of all dealers. If no committee has been organ- 
ized by the radio distributors in your town, call 
a meeting of the local dealers and form a 
dealers committee to organize cooperative pub- 
licity. 
list of local publicity ideas. 


Organize Your Canvassing—(Special, for the 


Service Man) 

14. Plan your canvassing, with these two 
objectives clear—to sell new sets wherever pos- 
sible, and when you can’t to sell new tubes and 
recondition the set in use. Write to all custo- 
mers telling them about Radio Progress Week, 
offering to inspect their sets without charge and 
to provide new tubes or parts at special rates 
during September. 

15. Study the dealer plan book and follow its 
suggestions on the best method of handling the 
sale when you reach the prospect’s home, 
that each call will give you a chance for either 
a new set or recondition sale. 

16. Work up a route plan for your sales- 
men and Service Men, so that they will cover 
the residence districts in the shortest possible 
time. Secure a report on each call and follow 
up no-sale calls on the telephone in the evening, 
talking to the husband. 

17. Give your Service Men a typed sheet 
listing the things to do in checking an old set 
for reconditioning, including— 

(a) Test and match tubes. Substitute new, 
modern tubes giving better volume or better 
tone, or both, for older types, and make neces- 
sary circuit changes. 

(b) Renovate the 
—solder connections, 


existing antenna system 
inspect insulation, check 
lightning arrestor and move wire to another 
position if better results seem possible. In- 
spect and solder the ground. “Pretty up” the 
wiring inside the house. Or—install new, mod- 
ern “noiseless antenna’ system. 

(c) Locate and clear sources of electrical in- 
terference originating inside the house. 

(d) Install modern accessories such as tone 
control, automatic volume control, inter-station 
noise suppression, visual tuning. 

(e) Clean and “balance” the receiver so that 
it again performs it did when it left the 
factory. 

(f) Install extra speakers for remote use, or 
twin-speaker tone. 

(zg) Refinish cabinet, remove scratches and 
nicks and repolish. 

(h) Re-vamp receivers so that they will re- 
ceive police calls. 

(i) Electrify old auto receivers by installing 
modern “B" eliminators. 

Make the most of this canvass to recondition 
sets in preparation for Radio Progress Week. 
It will bring many opportunities to sell new 
receivers. It will show many homes the value 
of a periodic inspection to keep the radio tone 
quality and control as good as it should be. The 
Service Man is a vital part of this campaign. 

18. Don’t quit selling when Radio Progress 
Week is over. Keep on. Public interest is keen. 
Many prospects are half sold. In October you 
ean talk about what happened in Radio Progress 
Week better than you could describe it in 
September. Keep on cashing in. 


as 


Local Campaign Committees 

1. Study the campaign plan in the campaign 
announcement booklet and figure out just how 
it can be applied in your city and in the neigh- 
boring communities normally served by your 
distributors. 

2. Study the detailed suggestions that have 
been prepared to guide the radio distributor in 
the campaign and be familiar with the part he 
is to play. 

(Continued on page 251) 
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Y 
ANALYZING 
- REQUIREMENT 


Tester 
No. 711 


ERE is a practical and flexible three- 
meter instrument that serves every 
possible analyzing requirement. It makes 
servicing easier, quicker, more profitable. 
It gives all the information any service man 
| or dealer needs to know for servicing sets. 


Furnished with a practical selector switch, the 
Readrite No. 711 instrument tests voltages and 
resistances at set sockets In addition, volt- 
age, resistance and capacity tests are available 
through the meter jacks. This unit will handle 
the most advanced circuits and the newest 
tubes. Sturdily and accurately built, it will 
give long, accurate, trouble-free service, 


Equipped with the new Triplett D’Arsonval 
Voitmeter, which has 1000 ohms per volt re- 
sistance. The readings are 0-15-60-300-600 


volts—0 to 300,000 ohms covering a complete 
range for testing control grid, screen grid, 
eathode and plate voltages. The ohmmeter 
reading is secured with a 4% volt battery. 
Additional resistors can be furnished, which, 
with additional batteries will bring readings up 
to any desired range. 





Your Jobber Can Supply You... 


at the dealer’s net price of $22.50. See him 
today, or send coupon for descriptive catalog. 


READRITE METEP. WORKS 


76 College Ave. Bluffton, Ohio 


Send Coupon for Quick Facts! 


Readrite Meter Works, 
76 College Ave., 
Bluffton, Ohio 


Gentlemen: 





Please send me catalog on Readrite Tester No. 711, 
as well as information concerning your other servic 
ing instruments. 


Name 


Street Address .. - 


| city... 


dee SS 


State. 
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TRAINING 


Home study with R.T.A.—plus 
lifetime membership in our 
large, powerful association of 
radio service men—brings you 
up to date on all improvements 
in radio, television, sound en- 
gineering, and keeps you among 
the real money-makers in this 
expanding field. Unless you have 
this high-type professional train- 
ing you will find it hard o get out 
of the poorly paid ‘‘tinkerer’’ class. 


New-Type Set Analyzer Included 


As part of R.T.A. training you get this up-to-the 
minute Set Analyzer and Trouble Shooter. After a 
few easy lessons you are ready to use it for immediate 
money-making, competing with ‘“‘old-timers’’ without 
fear. With this wonderful piece of equipment, backed 
by R.T.A. professional training, you need have no 
fear or worry over the future. Even though there 
should never be a new radio set constructed—or not 
another improvement in radio made—there are enough 
sets now in service that need frequent attention to as- 
sureyou good money as an accepted Radio-technician. 


Start Money-Making Quickly 


A Training is especially designed—and given you by one of 
the outstanding teachers of radio technology in the world—to get 
you into the pre »fitable end of radio quickly t is not empty theory. 
but practica jown-to-earth work that makes you a money-maker 
in this imme ‘nse field in the shortest possible time. Don't delay 
your start ward success rite at once for all details about 

training The Coupon below brings FACTS—astonishing 
ones that may open up a new, depression-proof future for you. 


L COUPON NOW’ 


l RADIO TRAINING ASS'N. OF AMERICA, 
4513 Ravenswood Av., Dep't. RCA-10, Chicago, Il. 
s nd me all the FACTS about R.T.A 
1} ether with information about the 
KT. A. Radiotechnicians today. 
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AC-DC MODEL—110 to 140 
VOLTS—25 to 60 CYCLES 


Keep your radio business active 
—make extra money by install- | 
ing and renting the MILES 
Power Amplifier Broadcasting 
System in churches, halls, audi- 
toriums, studios, exhibits, 
courts, ete. Build a profitable 
and reputable public address 
business this summer—develop 
it into a year ‘round business. 


The MILES AC-DC Power Amplifier 
Broadcasting System em loys the 
latest RCA Tubes. It is simple to | 
operate by just plugging into the cur- 
rent line. Portable so that it can be 
easily carried. Volume control per- 
mits exceptionally good clarity. Can be 
used in autos in conjunction with “B” | 
batteries. Additional speakers can be 
added if desired. This complete port- | 
able unit consists of Power Amplifier, 
Mike Pre-Amplifier, Tubes, Built-in 
Dynamic Cone Speaker, Built-in Power 
Switch and Gain Control—all self- 
enclosed within one handsome un- 
breakable carrying case. Equipment 
also includes MILES extra sensitive 
lapel microphone - 25 foot a 
cable. (Measures 3” x 8h" o”"— 
weight 7 Ibs. 


























Completely assem- {TO DEALERS 
pe epee $0 0k 35 
: a on other Miles 

po Equipment as iA new, low 
price st for microphone repairs. 


Miles Reproducer Co., Inc. 


244R West 23rd St. New York, N. Y. 


1934 5-TUBE AC-DC \. 


REAL MONEY MAKER 
The new Postal Radio, a super sensitive 
ver can be used on 6 
y. 110- 130- 170-220 one 

















. faithful reproduc- 
tion and distance ability Easily sold 
on demonstration. 


Complete chassis, speaker, 
wired and laboratory tested $8. 95 










Genuine hand finished cabinet 
of modern declan 5° cae 9s ayt ia a 
c ~anese eet oO mate returus, Sylvani 
od -Repipdpeosrped 3.75 


Dealers and serviceman: The above net prices are guar: 
Send 3c stamp for circular on Short and Long Wave R 


POSTAL RADIO CORP., 135K Liberty St., New York City 








| the 
| strip which is mounted on the terminals of the 


R.-C. ANALYZER 


(Continued from page 219) 


made in the arrangement of the push-buttons 
and electrical circuits, so that all of the mod- 
ern tubes can be analyzed. 


New Push-Button Circuits 

The button formerly used for reverse switch, 
located in the lower left-hand corner on the 
front panel, is the additional current button now 
necessary for the extra tube element. 

An additional double pole, double throw tog- 
gle switch has been mounted on the front panel, 
directly over the A.C.-D.C. switch and directly 
beneath the ohmmeter adjuster for the purpose 
of reversing the polarity of the current flowing 
through the meter. 

The voltage ranges remain the same, and an 
additional double pole, double throw switch is 
placed on the right-hand side of the panel, in 
close proximity to the voltage—current toggle 
switch and the cathode—heater toggle switch. 
The purpose of this additional double pole, double 
throw toggle switch is to throw the voltmeter 
seale across the filament circuit or across the 
remaining push-button switches on the right- 
hand side of the panel, which indicates the 
voltages between cathode and the various ele- 
ments in the tubes when the toggle switch K-H 
is in the K position; and measures the voltages 
between the various elements of the tubes when 
the toggle switch K-H is thrown to the H posi- 
tion. 

Three new sockets are mounted in place of the 
older models. The center socket is a_ uni- 
versal socket, capable of connecting four, five 
and six prong tubes respectively. The other 
two sockets are seven prong; one is selected for 
use with the large seven prong base tubes and 
the other one is for the seven prong small base 
tubes. 

The following voltage ranges are 
for A.C. and D.C.: 5 V., 10 V., 
500 V., and 1000 V. 
ranges for D.C.: 1 ma., 5 ma., 
and 500 ma. are also available. The ohmmeter 
scale is from 0 to 0.1-meg., and is the same cir- 
cuit used in the original analyzer. 


available 
100 V., 250 V., 
The following current 
25 ma., 100 ma. 


Operating Procedure 

Those interested in the operation of the orig- 
inal model of this analyzer, should refer to 
Rapio-CraFt of September, 1932, in which the 
whole system was carefully explained. In gen- 
eral, everything that has to be done in the line of 
testing radio circuits and radio sets, can be ac- 
complished in the same manner as with the 
original model, except for the fact that it will 
be necessary to throw the filament voltage 
toggle switch when it is desired to read fila- 
ment potentials, and to throw it in the opposite 
direction when it is desired to read higher 
potentials such as plate voltage, grid voltage, 


screen voltage, etc. 
The additional current push-button on the 
left-hand side, giving six current readings of 


the six major elements of the tubes, more or 
less simplifies the operation of the unit; and re- 
placement of the toggle switch for meter re- 
versing to a position nearer the meter itself, 
simplifies the wiring. 

The Rapio-Crart Analyzer Chart, the first of 
its kind, has been enlarged to take in all of the 
new tubes and corrected for use with the new 
| engraving which should follow along the lines 
| of the special drawings furnished for that pur- 
pose. 

It will be noted that changes have been made 
in the method of mounting the shunts on the 
rotary selector switch covering the current 
ranges, which permit the use of low resistance 
wiring, thus resulting in greater accuracy on 
high current measurements. The resistor 


meter has been reversed (from its position in 
the original model) and the leads running to the 
multipliers have been lengthened, resulting in 
a better arrangement of the current shunts. The 
additional length of wire used on- the multipliers 
will not cause errors in the readings, and can 
be done with greater rapidity than on the old 
analyzer. 

The most important part of building an an- 
alyzer is the wiring; this refers particularly to 
shunts; use as large a size of wire as possible. 

Number 12 copper wire covered with spaghetti 
insulation is really the best thing to use. This 
will prevent errors in scale readings on the 
high current scales and is one of the most im- 
portant of all points to be considered. It is not 
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Our Readers Say— 


an yoy INDEX makes it easy to 
e 


any loss of time, you can locate quickly, the ar- 
ticle needed. This book is a big help to every 
radio man.’ 





RADIO-CRAFT 


INDEX 


It contains a shone. alphabetical and topical 
arrangement of EV. article and subject 
which has been published in all the issues of 
RADIO-CRAFT from July, 1929 to June, 1932 


Radio Men have conclusively proved to us the need and 
practicability for a book which has included in it, a com- 
prehensive and complete listing of every article which has 
thus far been published in RADIO-CRAFT. book 
which has each topic so sub-divided and cross-indexed 
that a mere glance at a subject will give you any num- 
ber of classifications and uses of it. For example, if 
you look at tubes, you find under this topic, various sub 
general, power, transmitting, photo-cells, testing 
of tubes, thyratons, ete. Every article or notice in the 
book has been considered so deeply important that when 
you refer to a certain classification, listed below the main 
topic, you will find perhaps a dozen or more articles 
treating the subject from different angles. The author in 
each case is given—the exact issue in which the article 
appeared, and on what page it is to be found. So ac- 
curately compiled, by C. W. Palmer, one of radio’s fore- 
most writers, that in less than two minutes you can turn 
to any article—needless to wade through all the issues 
of RADIO-CRAFT which have been published during the 
Past three years. 


The RADIO-CRAFT INDEX is exactly the same size as 


the monthly magazine—it has 24 pages. It can be cor 
veniently kept on file with the copies of the magazine— 
ready for quick reference. The index is printed on good 


paper with self covers. 


This book is sold only by the publishers at 25¢ 
copy. Mail coupon below for your copy of the RADIO" 


| CRAFT INDEX 


Briefly outlined below appears only a partial 
contents of the book 


ANTENNA SYSTEMS—  PHONDERA 

ANTENNA § aia ian 4 REPRO- 
cIRcUITS— cor 

COILS AND TUNING— POWER’ SUPPLY — 


COMP 


‘ON 
COOPERATIVE LABORA. REC 


EPTION 
REMOTE CONTROL— 
SELLING AND MONEY 


DETECTORS. AND MAKING SERVICING— 
EDUCATION SET CONSTRUCTION— 
INTERFERENCE AND SPEA hed AND REPRO- 
HUM ELIMINATION— — 
KINKS— TELEVISION— 
MANUFACTURIN 1e— TONE AND VOLUME 
METERS AND TESTING _ CONTROL— 
EQUIPMENT — TOOLS— 
MISCELLANEOUS— TRANSFORMERS— 
MOTION PICTURE TRANSMISSION— 
RECORDING AND TRANSMITTERS— 
PROJECTION— s— 
MUSICAL INSTRU- LIST OF BROADCAST, 
MENT SHORTWAVE AND 
NEUTRALIZING— TELEVISION STA- 
NOVELTIES— TIONS— 


ABSOLUTELY NOTHING WHICH HAS APPEARED 
IN RADIO-CRAFT HAS BEEN OMITTED FROM 
THIS VALUABLE COMPILATION 


Clip and Mail Coupon Today., 





RADIO-CRAFT 


Publishing of RADIO-CRAFT, RC-10 
96-98 Park Place, New York, N. Y. 


Enclosed you will find my remittance of 25¢ (check 
stamps or a order accepted) for which you are 
to send postage prepaid, one copy of the 
RADIO- CRAFT INDEX. 


Name 











State 
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quite as necessary to worry about the resistance 
of the wire when wiring up the multipliers, be- 
cause the resistance of the wire in respect to the 
actual effective resistance of the resistor is small. 

Use a good solder, a very clean hot iron, and 
wipe all connections immediately after the sol- 
dering is completed with a brush dipped in al- 
cohol. This will clean off all of the dirt particles 
and resin, if resin core solder is used. Keep all 
connections clean and free from dirt. Keep the 
iron clean and hot. Use the best grade of solder 
you can obtain. Do not allow flux or soldering 
paste or resin to flow onto the switch blades or 
points, for this would introduce high resistance 
contacts, and these must be avoided if accu- 
racy is to be obtained. 

Following these few suggestions and making 
the changes as recommended here, will bring this 
Analyzer up-to-date, and capable of testing every 
type of tube and set that is on the market today. 

List of Parts 
One Alden, 7-prong plug with three-foot, 8-wire 
cable, type 907 WLC, 1; 
One Alden, adapter, type 977 DS, 2; 
Three Alden, adapters, type 976DS, 975DS and 

974DS, 3; 

One Alden, 7 prong panel-mounting socket, type 

427, 4; 

One Alden, 7 prong panel-mounting socket, type 

427A, 5; 

One Alden, Universal type 456-B panel-mounting 

socket, 6; 


One Alden, insulated screen-grid clip type 91, 7; 

One 3-circuit, 6-position switch, 8; 

Two plugs, 9, 10; 

Two tip jacks, red, 11, 12; 

Two tip jacks, green, 13, 14; 

Two tip jacks, black, 15, 16; 

One potentiometer, 17; 

Six push-button switches non-locking, 18, 19, 20, 
21, 22, 23; 

Six push-button switches non-locking, 24, 25, 
26, 27, 28, 29; 

One Junior, T.P.D.T. switch, 30; 

Two S.P.D.T. switches, 31, 32; 

One rectifier, 1,000 ohm type, 33; 

One Weston, type 301, 0-1 ma. meter (50 milli- 
volt full-scale deflection), 34; 

Six Van, multipliers for the D.C. scale, 5,000; 
10,000; 100,000; 250,000; 500,000 ohms, and 
1 megohm, 35, 36, 37, 38, 39, 40; 

Six Van, multipliers for A.C. seale, 3,200: 
7,500; 84,000; 212,000; 425,000 and 425,000 
ohms, 41, 42, 43, 44, 45, 46; 

Four Van, shunts for D.C. milliampere ranges, 
12.5, 2.083, .500-, .102-ohm, 47, 48, 49, 50; 


FREE 


service 


BULLETINS! 


Keep up-to-date on new facts 


One Van, multiplier for resistance continuity and methods discovered every 


test, 4,000 ohms, 51; 

One Van, meter dial, type 4, 52; 

One 4.5-volt ““C”’ battery, 53; 

One instrument case, 9x12x4 ins.; (cover depth 
1% ins. inside dimensions), 54; 

One bakelite panel, black, 7x12x jy-in., 55; 

One D.P.D.T. toggle switch, S1. 


RADIO-CRAFT ANALYSIS CHART 











rUBE VOLTAGE CURRENT 
Full- Full 
Cath. Wave Cath. Wave 
Grid Grid Grid Grid to No. 2 Grid Grid Grid Grid to No. 2 
Type Fil. Plate No.1 No.2 No.3 No.4 H't’r Pilate Plate No.1 No.2 No.3 No.4 H't'r Plate 
WD-11 . 13 8 11 i J ae 3 12 
WX-12 13 8 11 3 12 
41 13 8 9 7 il 3 4 2 12 
42 13 Ss 9 7 il 3 4 2 12 
44 13 S 6 7 il 3 1 2 12 
49 13 s 7 11 on 3 2 12 
55 13 8 6 ; 11 3 1 12 
56 13 8 7 on . il 3 2 12 
57 13 s 6 7 a) oe 11 3 1 2 4 12 
58 13 8 6 7 9 os 11 3 1 2 4 12 
12A 13 8 11 ‘ ‘ - ae 3 12 
99 13 s 11 on oe 3 12 
00A. 13 8 il we oe 3 12 
O1A 13 8 11 ee ‘2 3 12 
22 13 8 6 7 , - 3 1 2 
24 13 Ss 6 7 os il 3 i 2 12 
26 13 8 11 ne ca 3 12 . 
27 13 8 7 = - il 3 2 12 
30 13 8 11 ° os as 3 12 ae 
32 13 Ss 6 7 ee oe 3 1 2 oe 
34 13 8 6 7 os we 3 1 2 én 
35 13 8 6 7 - 11 3 1 2 12 
36 13 s 6 7 oe il 3 1 2 12 
37 13 Ss 7 ° ° il 3 2 12 
39 13 8 6 7 ais il 3 1 2 12 
40 13 8 11 ‘ és es 3 12 ; - 
Wunderlich 13 7 - 6 2 . ° 1 
85 13 8 6 da 11 3 1 os 12 
46 13 8 7 - ow 3 2 es ee 
20 13 8 11 o° 3 12 © se 
71A 13 8 11 “0 3 12 aa pe 
10 13 s 11 és a 12 ae se 
31 13 Ss 11 se 3 12 ee ee 
33 13 8 7 11 es 3 2 12 oe es 
38 13 8 6 7 . ll 3 1 2 ee 12 
45 13 8 11 ° ane 3 12 - - 
47 13 8 7 11 oe oe 3 2 12 ee oe 
50 13 s 11 , “ - 3 12 oe os 
LA.. 13 8 7 11 es es 3 2 12 ee oe 
82 13 8 es ° oe os 7 3 se oe ee 2 
BA 8 os i 3 oe oc 
BH s - os 3 es os 
80 13 s - as 7 3 - int 2 
81 13 8 os ° 3 os - 
66 13 8 ee ° 3 ° oe 
2A3 13 8 11 oe os 3 12 oe - 
2AS 13 s Q 7 ee ll 3 4 é 12 
2A6 13 x 6 e 11 3 1 12 
2A7 13 s 9 10 7 6 il 3 4 5 2 1 12 
2B7 13 8 6 o° 1l 3 1 2 ° 12 
5Z3 13 s - : 7 3 ; - 2 
6A4 13 s 7 11 3 2 12 ‘ , 
6A7 13 g gy 10 7 6 11 3 4 5 2 1 12 
6B7 13 sS 6 7 il 3 1 2 ° 12 
25Z5 13 Py8 Ki7P2ll Ke9 én P,3 K112 P212 Keé4 - 
RCA-1 13 s ‘ . 7 3 2 
C-1V 13 x 7 3 2 
C-19 13 P28 Ge7 Gi9 Pill oe P23 Ge2 G,4 P;12 ° 
44 13 8 6 7 ; 11 3 1 2 : 12 
43 13 s ¢ 7 is 11 3 4 2 oe 12 
PZ 13 s 7 11 a ee 3 2 iz R we 
59 13 s 10 7 9 - 3 5 2 4 - 
75 13 . 6 é 11 3 1 “a 12 
77 13 8 6 7 om) 11 3 1 2 4 12 
78 13 8 6 7 9 11 3 1 2 4 12 
79 13 P28 Get Gid Pill ie P23 Ge2 Gi4 P12 
83 13 Ss 7 3 ‘ 2 
89 13 8 6 7 9 il 3 1 2 4 12 
UVs9 13 8 11 ° se oe 3 12 “ ° 
UX99 13 s 11 : es os 3 12 ’ ¥s 
GA 13 8 7 11 a es 3 2 12 ad 
PZH 13 . 9 7 “< 11 3 4 2 a 12 
12A5 13 8 10 7 a) Fil 3 5 2 4 Fi2 
7 13 8 6 - 11 3 1 a 12 
6D7 13 8 6 7 9 11 3 1 2 4 12 
76 13 s 7 ~~ 11 3 2 12 
864 13 . 11 3 12 
845 13 s 11 3 12 
51 13 . 6 7 11 3 1 2 12 
12Z3 13 ~ 7 3 2 
6F7 13 PPS/PT10 6 7 11 GT9 11 PP3/PT5 1 2 12 GT4 12 
6E7 13 8 6 7 ce) 11 3 2 12 





PP—Pentode Plate; PT—Triode Plate: GT—Triode Grid; GP—Pentode Grid; P;}—Plate No. 1; Pg—Plate No. 2; 
Gi--Grid No. 1; G2—Grid No. 2; K;—Cathode No. 1; Ko—Cathode No. 2. 
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month by other service men. 


“Sylvania News” brings all the 
latest news of radio sets and ser- 
vicing. In every issue, there’s a 
full page of useful servicing tips 
from other men in your business. 


Fill in and mail the coupon and 
you'll get this valuable service 
FREE each month. No obliga- 
tion . . it’s a complimentary serv- 
ice offered by the makers of 
Sylvania Tubes. 

\nd here’s a chance to cash in on 
vour experience, too! Send in 
servicing tips. For 
every one that’s printed in “Syl- 
vania News,” 


your own 


you get a free Syl- 


vania Tube (any type you select 
up to $3.00 in value!) 





THE SET-TESTED RADIO TUBE 


A PRODUCT OF HYGRADE 
SYLVANIA CORPORATION 





'MAIL COUPON TODAY! 


Hygrade Sylvania Corp. A-3 § 


Emporium, Pa. 


Dear Sirs: 
Please put my name on the mailing list 
for your free radio bulletin, ‘“Syl- 


I 
I 
i 
vania News. i 
: 
BRINE. secsenncnsecsanssslinenencetsnientitsnieieenpintubvenineitinnton h 

| 


Address 


. RII iasitiioschintinionanesicieanediien ED r] 
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Who s right? 











@ Diagram of new EX-STAT 
volume control that amazes 
engineers. See text below: 
















66 TOO radical for service men to undere 
stand”. .... “Too costly to make”. .... 
“Too good for replacement use”. .... that’s 
what authorities told us when we worked 
out designs for the ‘Molded-Carbon-on- 
Bakelite” EX-STAT volume control. 

But service technicians who know that good 
parts and honest work pay—are proving 
them wrong! What do you think? Before 
making your decision, get the new EX-STAT 


replacement manual that explains diagram 
above. It also lists essential volume control 
data—covering 1763 set models—that every 


service dept. needs. Post card today brings 


your copy FREE 
Tilton Manufacturing Company 
17A E. 26th St. New York 








RESISTORS 


Universally Accepted 
where the BEST is 
standard 


NATIONAL, COMPANY. INC. « 


or sreenan STAEET 
acon Mane 


June 9th, 1933. 
yneh 
Arthur H. Lynch, 
rach Manufacturing C Oo. 
51 Vesey St. 
New York City- 
Dear Arthur: rs - 
. «hall appreciate : 
Bigs accompany ing order your 


o time 
personal attention, 80 that o 
will be lost. 


ised in filliag 
These units are to used ino ract 
an inperiiat tes 4 required. 
% ¥ 
and immer eow. National has etand- 
dised on your resistors a ~ 
peer and they have given _— a 
{ themselves im ** 7 = 
r the world. We feel that we am 
ove - 
justified in payin ; 
price necessary to o 
formance. Cordially yours. : 
NA TIONAL COMPANY , Inc. 


len. 
“ i) James Mill . 
nr eel Mapager- 


ving you 


htly higher 
g the slightly | 4 
stain this per 


Prices of LYNCH Resistors to Jobbers, 
Dealers and Servicemen no higher 
than prices of ordinary resistors. 


Free Descriptive Folder Upon Request 


LYNCH MANUFACTURING CO., Inc. 
51 Vesey Street ees oe oe 
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OPERATING NOTES 


(Continued from page 223) 


half an inch above the insulating compound, in 
the can containing the power pack, and barely 
visible, is ordinarily soldered to a lug on one 
of the two studs that makes connection with 
the common negative return to the trans- 
former and ground connections; this wire was 
found to be loose. See Fig. 9. Radiated heat 
from the transformer evidently caused the 
compound in the can to become soft, and the 
wire stub moved just far enough away from 
the lug to break the contact. In turning the 
set off the wire stub would be pulled back 
again to its normal position by the contraction 
of the mass of the compound in the can, thus 
making contact again with the lug. 

R. F. LAMBERT, 

11810 Ohio Ave., 

Detroit, Mich. 





IMPROVING THE A. K. 55 


To clear up distortion in the R.F. section 
and get better results with a shorter aerial 
in this model, adapt the A.K. 55 to use two 
type 35 tubes in the two R.F. stages, replac- 
ing the type 24 tubes originally used. Dis- 
connect the wiring at the points marked X in 
Fig. 10; this will leave the eriginal bias re- 
sistor connected from the low end of the 
volume control to ground. Wire the two R.F. 
cathodes together and solder the common lead 
to the second R.F. cathode. Connect this lead 
to a 60 ohm resistor and ground the opposite 
end of the resistor. The R.F. bias bypass is 
already soldered to the cathode of the socket. 
The volume control is left as is, and works 
very well, The performance of the receiver 
when so changed will compare favorably with 
later models. 

WILLIAM GRESSEL, 
1188 No. Hope St., 
Philadelphia, Pa. 





IMPROVING THE BRUNSWICK 
$14, $21 AND $31 


The Brunswick models $14, S21 and S31 
sets use a chassis which may, for all practical 
purposes, be considered identical. After sev- 
eral years of service work on these machines, 
I find that the most practical means of over- 
coming their most common fault—lack of 
volume; particularly, during the day—can 
be accomplished with little or no expense to 
the Service Man. 

As the reader will note by reference to, Fig. 
11A, the set uses an R.F. choke, R.F.C., as the 
primary winding of the second and third R.F. 
stage transformers. This choke is capaci- 
tatively coupled to the secondary winding by 
the use of a 2.5 mmf. condenser; the de- 
tector stage is coupled in like manner to the 
third R.F. stage. 

To convert this set intoa much more power- 
efficient machine simply remove the 
R.F. chokes and wind a primary winding, P. 
in Fig. 11B, of about twenty-five turns on 
each of the R.F. coils. This can be accom- 
plished without removing the R.F. coils from 
the set. 

(Note that the 2.5 mmf. condensers are 
thin metal disks using an insulating material 
for both mounting and insulating purposes. 
These are automatically removed upon taking 
out the R.F. chokes.) 

CHARLES BASKERVILLE, 
1922-238rd Ave. 
Meridian, Miss. 





WHAT IS WRONG WITH OUR 
PENTODE CIRCUITS? 


Some of our well-designed receivers em- 
ploying type 47 pentode tubes are coming in 
for their share of criticism, due to hum, dis- 
tortion, blocking on loud audio signals, and 
cutting off (in some instances). These com- 
plaints are all due to one condition. Many 
Service Men have noticed this trouble and 
quickly attributed this to a defective pentode 
tube and one prominent writer puts the blame 
on “gassy” pentodes, but the trouble, which 
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provides 
quick, 
} easy filling 
by positive 
mechani- 
cal action. 


reveals 
®theink 
supply at all 
times. Both 
conveniences 
no other pen 
affords. Ask 
to see—com- 
pare—the 

Nozac* (no 
sack) when 
you shop for a 
sackless pen... 
$5.00 and more. 
Other Conklins 
$2.75, $3.50 and 
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and more. 
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PEN CO., Toledo 
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San Francisco 
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AC 


REG. u.$. PAT OFF 


SATISFACTION GUARANTEED 











Here’s a book 
every Radio Man will 
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A Valuable RADIO BOOK! 


t ERE is one radio book that answers every 

conceivable question on interference. It 
contains 76 pages, 8%x11 inches, chock full 
with wiring diagrams, drawings and photo- 
graphs showing where interference originates 
—how it is distributed, and how to eliminate 
it. This is a wealth of information needed by 
every radio listener, dealer and Service Man. 


Send fifty cents in stamps 
or check for this book. 
RADIO-CRAFT MAGAZINE 
96-98 Park Place New York, N. Y. 
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is becoming general, is due to neither of 
these causes. 


When a type 47 tube suffers a slight de- 
crease in mutual conductance and is used in 
a receiver, ten minutes after it is put in 
operation the set begins to hum, being ac- 
companied by blocking on the louder notes; 
sometimes the set stops dead, a hum only be- 
ing audible. Service Men have been “getting 
away with it” by replacing the pentode (which 
does not test weak in a tube checker, thus 
curing this trouble for a few months; some- 
times a new tube will correct this fault for a 
few days only. 

To quickly ascertain if the receiver will cut 
off in service, momentarily swing the pentode 
control-grid positive by shorting the control- 
grid to the screen-grid in sets having a re- 
sistance-coupled input to the pentode; put a 
45 V. battery in series, momentarily, with the 
secondary in receivers which use a transform- 
er-coupled input; or, read the pentode plate 
current when first put in operation and note, 
after ten or fifteen minutes, whether the plate 
current rises 50% or more and stays there 
for a half-minute or longer—this would defin- 
itely assure that this set would cut off in 
service. At this increased plate current it 
hums and sometimes cuts off. 

The Philco 70 and 90 models are indicative 
of the above trouble. A Philco 47 tube was 
used, having a change of 5 when tested in our 
tube checker as compared to 7 for a new one. 
The set would cut off, and hum, and distortion 
was present, but when this tube was put in 
a set of a certain other manufacturer, it per- 
formed normally. How can this tube be de- 
fective? “Inserting a new pentode quickly 
cures the trouble, but it is sure to occur 
again. . 

We have, after considerable time, traced 
this trouble to a faulty pentode output cir- 
cuit. At a slightly reduced mutual conduct- 
ance, the conditions become favorable for this 
tube to become an oscillator, due to it work- 
ing into a high impedance load (7000 or 8000 
ohms being recommended for maximum undis- 
torted output for the type 47). This high im- 
pedance between our plate and screen-grid 
makes this tube circuit oscillate very easily. 

Although the normal plate current for a 
tube used to check this condition was 25 ma., 
it gradually crept up until after five minutes 
it had reached 50 ma., and in seven minutes it 
was up to 70 ma.; the screen-grid was red 
hot at these currents, as it too was passing 
considerable current—6 ma. being the normal 
screen current, while after seven minutes it 
was up to 60 ma. This is quite an overload 
on the power plant, resulting in considerable 
drop of voltage on the remaining tubes. The 
hum is due to the filter chokes being satur- 
ated, with resultant loss of inductance; the 
A.F. distortion is due to output transformer 
core saturation. 


In poorly designed sets, this oscillation can- 
not take place due to the low impedance of 
the plate load; the resistance of the wire is 
also greater, since smaller wire would be 
used, which also tends to dampen oscillations 
if present. 

To stop this oscillation we can do only two 
things: (1) lower the load impedance so os- 
cillation would be impossible; (2) or, intro- 
duce resistance to suppress oscillations in the 
circuit. We would not consider using a lower 
load impedance, as that would be poor de- 
sign, so we must insert resistance in the cir- 
cuit between screen-grid and plate in a way 
that it would not impede our voice currents. 

To definitely cure this trouble see circuits 
A, B, and C, in Fig. 12; the following notes 
fully explain these circuits. 

Figure A. To be incorporated in receiver 
when being designed. Resistor Rl has a 
value of about 1000 ohms, depending on the 
bleeder current, and R2 is about 10,000 ohms. 
That would give about 245 V. on the screen- 
grid and 250 V. on the plate. The resistance 
value is sufficient to suppress the oscillations, 
cepending on the impedance of the output 
transformer primary. High impedance re- 
quires the use of a high value of resistance 
for R2; low impedance, a low value. This is 
a very satisfactory cure. 

Figure B. Phileo Model 90, using a single 
47 tube. For R, a value of 5000 ohms is sat- 
isfactory. A higher value would make. the 
circuit more stable, but an excessive voltage 
drop would lower the screen-grid voltage. A 
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condenser value of about 8 mf. is required to 
filter voltage supply ripples in this case, as 
it will be noted that the voltage is unfiltered 
at this point. This, too, is a very satisfac- 
tory cure, 

Figure C. Phileo Model 90, using a single 
47 tube. Resistor R measures 5000 ohms. 
A higher value is desirable, but not permis- 
sable due to depriving the screen-grid of some 
voltage. A resistor of lower value would not 
be stable. Th's cure is a very simple one. 

Paramount Radio Service, 
C. A. Roditus, 
64 Hanover St., 
Wilkes-Barre, Pa. 





SPARTON MODELS 62 AND 63 


With the Model 62 and 63 Sparton a 300% 
saving in the price of a set of tubes, together 
with greater range, more power and increased 
all-around efficiency will be experienced if 
the old 401 Kellogg tubes are replaced with 
the new type 485 fast heaters. 

New 5-prong subpanel sockets are substi- 
tuted for the old 4-prong type, and the heater 
circuit is wired beneath the subpanel. As the 
old sockets have the neutralizing condensers 
mounted directly on them it is necessary to 
leave them in the set and install the new 
sockets on the subpanel above them. 

If trouble is experienced in neutralizing 
this set, be sure that the neutralizing con- 
densers will open sufficiently. If they do not, 
a piece of paper inserted under the spring 
will do the trick. 

The tuning condensers on this model also 
need attention as they do not keep alignment 
on all frequencies. The compensators should 
be adjusted at a high frequency and the out- 
side plates bent to align at the low frequency. 





CROSLEY 601 BANDBOX 


In the Crosley 601 Bandbox, power and 
selectivity may be increased if the first stage 
balancing condenser is shorted out. If this 
set is exceptionally broad tuning be sure that 
the rotor plates of the variable condensers are 
meshing properly. 

Valley Radio Co. 
Roy S. Lund, 
603 5th Ave., 
Valley City, N. Dak. 





ZELTON MODELS 746 AND 747 


A complaint was recently made about a 
Zelton (Pierce Airo) receiver. The customer 
explained that the set was quite noisy. The 
nature of this noise was a slow putt-putting; 
very little volume could be obtained without 
running into this noise. The set was checked 
and all voltages seemed to be O.K. It was 
found that when a 1 mf. condenser was placed 
across one of the 8 mf. filter condensers the 
reception improved immediately. There are 
two 8 mf. condensers (encased) in this model. 
These were removed from the chassis and 
checked; one was found to be defective and 
the other on the verge of breakdown. These 
were replaced and the receiver began to func- 
tion as it had never functioned before, accord- 
ing to the customer’s statement. 

James L. Hoard, 
1346 Eddy St., 
Providence, R. I. 





4 P. A. AMPLIFIERS 


(Continued from page 2386) 


The amplifiers described in this article have 
been selected as typical examples of modern 
power amplifiers available for various classes 
of P.A. work. However, an article of this 
nature is naturally restricted due to lack of 
space and therefore it has been necessary to 
omit the discussion of 6 V. automotive-type 
amplifiers and several other distinctive types. 
If any of the readers of Rapio-Crart desire 
specific information on types of amplifiers not 
described in this article or if additional in- 
formation is needed concerning the ampli- 
fiers shown, the author will be very glad to 
furnish the data. 
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Good-bye Mr. 


Fuss and Fumble’ 


Here's a High Grade 
Analyzer at a Low Price 





SUPREME 
ANALYZER 


333 
Dealer's Net Cash Whole- $ 3 9.50 


OO De criscsicstnntontonnns 


Give those tramps “Fuss and Fumble” the 
air. Junk that cheap inadequate tester that 
* holding you back and making your service- 
work incomplete, inefficient. Supreme brings 
you a high grade analyzer at a low price that 
any “Radiocrafter” can afford—and one that 
can be compared with any instrument at any 
price. 

In addition to the exclusive FREE REFER- 
ENCE POINT SYSTEM OF ANALYSIS, it 
is a modern Analyzer, combined with a point 
to point tester, and achieves (1) complete 
point-to-point resistance, voltage, and cur- 
rent analyses; (2) tube testing from the radio 
socket with self-contained grid shift battery; 





(3) capacitor leakage tests, including electro- 
lytic capacitors; (4) use of head-phones, loud 
speakers, microphones, etc., connections for 
all miscellaneous tests, and (5) six range 
output meter available for convenient use 
without the necessity of troublesome output 
adapters. Provides A.C., D.C., M.A., output 
ranges of 0/5/25/125/250/500/1250 mils 
or volts; Resistance ranges of 0/1,000/10,- 
| 000/100,000/1,000,000 ohms; and capacity 
ranges of 0/.125/1.25/12.5 mfds. All read- 
ings direct on meter—no charts. A_time- 
| saver and money-maker that will be daily 
remembered—long after its present “Depres- 
sion-Price” has been forgotten. 


Order at today’s low price to protect 
against material price increase. 


Ask your jobber for demonstration— 
Write for Supreme new Catalog. 


SUPREME INSTRUMENTS 
CORPORATION 


| 473 Supreme Bldg. 


Greenwood, Miss. 
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ONLY THE 
SUPER 


Contains All Seven * Features 





Devised—All switching 
. con- 


*Easiest Tester to Use Ever 

automatic with selector switches. No pluxging of 
nections into jacks. No complicated directions. 

*Will Never Be Obsolete—Contains socket for 8 and 9 
prong tubes Analyzer cable has ten (10) conductors. 


Switches have additional points for reserve. 


New 4, 5, 6. and 7 prong “Sure Pull Out’ Adapters 
for Analyzer Plug. 

*Resistance-Voltage Selectors—provide complete resistance 
and yoltage analyses between any two points, Any part 


of circuit may be used as a reference point, 


*Current Selector—provides for current measurements in 
various circuits for usual current-voltage analysis. 
Momentary switches protect meter. 

*Accurate Tube Testing—Using standard ‘“Grid-Shift’’ 
‘itches and battery. 

*May Be Used with Multitester or any other multiple 
reading meter, 

Priced Sy 1 
OO I  cictcicnsinenicetininnitimniatitininitiont 

List $25.00 To Dealers and Servicemen 
Available in knock-down kit, $10.85 net. 

Complete Multi-test—Super-test Combination _in compact, 
leatherette carrying case $34.50 net to Dealers an 
Servieemen, List $65.00 


Send for FREE aescriptive 


Radio City Products Company 
48 West Broadway New York, N. Y¥. 














Give SERVICE 


- +e witha Small Inventory | 


Here is the best Volume Control Proposi- 

tion on the Market. Here are the reasons 
why! 

1. Over 400 “exact 

in the “X” series. 

2. Yet with SIX controls in the original- 

AD-A-SWITCH-SERIES 477 sets can 


be serviced. 


duplicate” controls 


8. By combining controls in both lines 
any requirement can be met with 
minimum stock investment. 

4. Clarostat with its two separate lines 
offers the widest range of controls to 
choose from. 

5. Clarostat Controls are- inseparable 


from Quality Service Work. 


Clarostat ‘‘X’’ line has over 400 controls to choose 





exact as to electrical overall resistance, taper, bushing 
shaft length, and will fit into exact space in set. 
Clarostat Ad-A-Switch line comprises the maximum 
utility with minimum stock investment Series W (Wire 
Wound) obtainable from 50 to 50,000 ohms Series € 
(new composition element) obtainable from 10,000 to 
5.000.000 ohm Both lines obtainable in all tapers— 
insulated shaft 1%” long Wide use is indicated as fol 
lows W-28 will service 128 sets; C-28 will service 106 
sets; W-29, 77 sets; C-59, 66 sets; etc.. ete. 





NEW CONTROL 
REPLACEMENT GUIDE 


¥ ON REQUEST 


CLAROSTAT MFG. CO., INC., 
287 North 6th Street, Brooklyn, N. Y. 
AD-A-SWITCH was originated by Clarostat. 





RERADIC#«” 


1934 RADIO CATALOG 


Write for our new catalog now on the press .. 
plete line of latest radio sets, service men’s supplies, re- 
placement parts at lowest wholesale prices. 
ALLIED RADIO CORP. 
835 W. Jackson Bivd. 


- most com- 


CHICAGO 
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Test Unit “‘ 


| in an automatic device unless 
| delay circuit is devised or the program actually 
| recorded 


| will 


| 
| 
| 





from | 


| slightly 











A.F. A.V.C. CIRCUIT 


(Continued from page 226) 


settings for various parts of the program. This | 
form of anticipation is not readily obtainable 
a complicated | 


on a record or wire and transcribed 


| 
} 
a part of a second later, the delay in either case | 


being used to allow for automatic adjustment of 
| the circuit attenuation or net gain. 


Figure 1 shows a method of obtaining auto- 
matic control of volume but without anticipa- 
tion. To understand its operation consider the 


conventional bridge circuit formed by resistors 
Rl, R2, R3 and R4. It is obvious that if the | 
bridge is balanced, that is. RI=R2, and | 
R3=—R4, no signal will appear at the output | 
terminals when one is applied at the input. 


Conversely, if the bridge is unbalanced a signal 
appear. Figure 2 shows the relation of 
output signal for various conditions of bridge 
balance, with constant input signal. (Note that 
transformers T3 and T4 are used to transfer the 
impedances R3 and R4 to the bridge circuit and 
may be considered as absent with R3 and R4 
connected directly to the bridge circuit. These 
transformers were added for reasons to be men- 
tioned later.) 

Since most studio bus and telephone circuits 
are 500 ohms all arms of the bridge are made 
500 ohms. This gives a total bridge impedance 
of 500 ohms for the balanced condition and only 
lower for an unbalance. Naturally to 
effect a control over the level of the outgoing 
program, it is necessary to make one 
arms (R4 in Fig. 1) normally less than that 
required for a balance, and to have this arm 
automatically approach a balance as the input 
level is increased. The obvious and correct way 
to control this balance is by the use 


indicator meter. 
one of the bridge is constructed of 

heaters, or filaments, in which there is great 
| increase in filament resistance with an increase 
| in the controlling current flowing through them. 


| tor’s volume 
arm, R4, 


This controlling current is D.C. separate from | 
| the audio being controlled but bearing a direct | 


relation to the level of the signal applied to the 
| bridge input. A control over the output leve! 
| is thereby effected. 


Isolating the A.V.C, Current 


Upon consideration of the system it is obvious 
that the controlling current and circuit must be 
| effectively isolated from the audio in the bridge. 
| This is best done as shown in the diagram, Fig. 

1, where the arm R4 is divided in two parts and 

forming a separate bridge 

of T4. The control current (D.C.) then enters 
the mid tap of the transformer and filament 
ec‘teuit which is thus completely balanced with 
respect to the audio system. The two filaments 
of R4 are approximately the same, 
The use of the transformer, T4, is thereby 
explained an accessory to prevent inter- 
| action between signal and control. Unit T3, an 


as 


| equivalent transformer to T4, is used to main- 
tain symmetry in the audio bridge. 
The controlled output of the bridge, taken 


from T5, may be amplified to restore the level 
to original average value found at the input of 
| this A.V.C. system. Figure 3 illustrates the 
| complete operation of the A.V.C. and shows how 


the loud passages are crowded into the limiting | 


[The Hotel Royal 


range of the succeeding lines and apparatus 
| just as the manual operation would provide. 
This crowding is obtained without sacrifice of 
the artist’s musical expression because 
still a difference remaining between the various 
degrees of loudness as shown. 

Concerning the operation of this device there 
are two requirements in addition to that of 
simply controlling the level. 


(1) It must adjust itself quickly enough on 
sudden application of strong input to avoid 
notice by the listener. 


(2) It must operate slowly enough to avoid 
distortion of the audio frequency wave form at 
low frequencies. 

It is known that the loudness of a signal is 
not appreciated by the average human ear unless 
the duration is about two-tenths of a second. 
The automatic control then must operate in less 
time, say one-tenth second. One tenth-second 
also satisfies 


communication equipment. 
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(2) above, since it is much slower 
than the lowest audio frequency used in present 


| 
| 


of the | 


| 


of the | 
same, or a similar current as that in the opera- | 
Accordingly, the | 


with the secondary | 





there is | 
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The delay in this bridge system is obtained 
in the correct construction of the heaters, R4, 
and the device which supplies the D.C. to vary 
the resistance of the heaters. The heater-rec- 
tifier system is required to complete about 75 
per cent of its final readjustment about one- 
tenth second after application of a change in 
input signal. 

Because of the wide range of control offered 
by this simple bridge circuit the entire device 
may be contained on a standard speech input 
panel 19 x 14 ins. high, comparing in size to 
the conventional studio amplifier. The controls, 
which are few, may be arranged with the tubes 
on the front of the panel. A single stage am- 
plifier also can be contained on the panel to 
bring the average of the controlled output back 
to the same as that at the input. 

Although this method of A.V.C. is obvious 
and simple, there are certain precautions to be 
observed in its construction. 

(1) The A.F. signal in the bridge circuit 
causes heating of the controlling filaments just 
the same as does the controlling D.C. To avoid 
having the audio effect a control over itself 
through its heating of the filaments it is neces- 
sary to make the controlling D.C. much larger 
than the effective value of A.F. in the filaments. 

(2) Unless precautions are taken, it is pos- 
sible to inerease the input signal to an 
abnormally high value, causing complete ba!ance 
of the bridge and zero output. A further in- 
crease would then result in an unbalance in the 
bridge in the opposite direction, with R4 being 
greater in resistance than R3, and a subsequent 
loss of control. To avoid this effect, a limiting 
device must be placed on the control rectifier so 
that its D.C. output cannot exceed a specific 
value, this value being slightly less than that 
required to completely balance the bridge. 

Automatic devices for controlling circuit levels 
are of great assistance in recording and broad- 
easting where there is need for constant super- 
vision. Such devices are also important features 
in theatres where the great variety of films be- 
ing shown have a variety of methods of record- 
ing and as many different recording levels. 
The device described in this article is one of 
the simplest and least expensive means of ob- 
taining this automatic supervision. It is obvious 
too, that in commercial communication systems, 
toll lines, transoceanic service, etc., where as- 
surance of continuous level is so important the 
device described will be of great advantage. 
This scheme, which operates entirely on audio 
signals is not to be confused with automatic 
volume control used on radio receivers, as the 
latter, operating on carrier strength, has the dis- 
tinct service of compensating for carrier fading 
or differences in carrier amplitudes. 

It is possible in some applications of this 
A.V.C. to avoid the use of a rectifier by apply- 
ing the amplified audio signal directly to the 
heater circuit through a proper transformer. 
The heater circu€t then must be carefully bal- 
anced. 

There are many other possible methods of 
operation. For example, it is possible to adjust 
this device to give constant output level for 
wide ranges in input. Such an application 
would be useful in the regulation of power 
supply systems or in maintaining constant out- 
put from oscillators or devices delivering test 
signals, 





MULTI-PURPOSE TESTER 


(Continued from page 238) 


* position to read 0 to 1000 or 10,000 ohms. 
Ps Rl measures 4,000 ohms. Resistor R2 
is a special rheostat, one-half of which measures 
50 ohms and the other, 950; this permits the 
circuit to be compensated for variations in “C” 
battery voltage when reading low values of re- 
sistance. Resistor Rs is used only when supplied 
with the meter; the length of the shunt leads 
must not be shortened. The information in 
parentheses refers to the dotted portion of the 
cireuit. 

The high-grade meter used in this instrument 
indicates 5 V. and 1 ma. in A.C. circuits, and 
50 millivolts and 1 ma. on D.C., at full-scale de- 
flection. The connections at B follow the circuit 
shown at A, in Fig. 1; the only difference is 
that the wiring to the gang-switch, etc., is more 
clearly indicated in B. 

This new instrument is too versatile to be 
classed as merely a Service Man’s tool—instead, 
it should find a place wherever test apparatus 
is used. 
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(Continued from page 217) 
type 78 tube V2. The LF. coupling coils 
L3, L4, and L5, are accurately pre-aligned at 
175 ke. It is, therefore, unnecessary to use 


an expensive oscillator or output meter to 
“peak” these transformers. The output of the 
first-detector is passed through the two stages 
of the LF. amplifier which also employs two 
type 78 triple grid super-control tubes, V4 
and V5. The oscillator circuit utilizes a type 
37 tube, V3, the grid circuit of which is so 
tuned by a special tracking condenser, CG4 
(one of the sections of the 4-gang condenser) 
as to maintain an exact 175 ke. difference 
between the R.F. and oscillator signals, 
throughout the entire wave band. This type 
of coil, L2, together with its associated track- 
ing condenser, eliminates the cost, and the 
“tricky” installation (not to forget the ad- 
justment) of a number of “padding” con- 
densers and resistors ordinarily used in single- 
dial-controlled superheterodyne receivers. 

The first I.F. transformer, L3, is furnished 
with a copper disc between the lattice-wound 
primary and secondary; this dise reduces the 
coupling and increases the selectivity of the 
first I.F. stage. Both L4 and L5, LF. trans- 
formers, are “tightly” coupled (without the 
copper disc) to provide the necessary flat-top 
response curve so essential for the equal am- 
plification of all signals throughout the I.F. 
wave-band. The second-detector input 
L5, has both ends of its center-tapped sec- 
ondary connected to the diode plates of the 
type 85 duplex-diode triode tube, V6, which 
acts as a full-wave push-pull detector-ampli- 
fier and automatic volume control tube, all in 
one. 

The A.V.C. action is produced by impress- 
ing the rectified voltage set up across 
resistor R13 (and its condenser C20) to the 
grids of the R.F. and I.F. tubes V1, V4, and 
V5, through resistors R2, R7, R8, and R14. 
Condensers C2, C7, and C8 keep the A.F. com- 
ponent of this rectified voltage from the grid 
circuits of the R.F. and LF. tubes. 

The visual tuning meter, VTM in Fig. 4, is 
connected in series with the primary of the 
first IF. transformer in the plate circuit of 
the first-detector tube. This tuning meter 
arrangement makes it possible to tune exactly 
to station resonance, while still retaining the 
inter-station noise suppression feature. The 
volume control, Rl, may also be used as a 
sensitivity adjuster (the volume then being 
controlled by the phono.-radio volume control 
in the input mixer control box unit). By 
varying the bias on the R.F. and LF. tubes 
the overall sensitivity is so controlled as to 
regulate the amount of noise picked up. This 
adjustment “cuts off” all of the background 
noise and permits stations to be tuned in 
without any accompanying annoying electrical 
disturbances. 

The power supply filter system of the tuner 
consists of three, 8 mf. electrolytic con- 
densers, C15, C16, and C17, connected across 
the terminals of the two 30-hy. filter chokes, 
Ch.1 and Ch.2, and ground. 

Both the “B+” and “B—” leads, together 
with 6.3 V. filament supply lines, are con- 
nected to the tuner plug, TP. By using this 
ingenious arrangement the same filter system 
of the tuner is employed with both the 110 
V., A.C. pack and the 6 V. motor-generator. 
This economical circuit arrangement permits 
the use of one filter system to serve two 
purposes. No changes in the filter circuit are 
necessitated even if the tuner is constructed, 
or purchased, for only one mode of operation 
(exclusive use from either 6 V., D.C. or 110 
V., A.C.), for in that case one of the packs 
is omitted while the filter system is used with 
the other. 


coil, 


The Power Supply 


The schematic circuit of the power pack 
used with the superhet. tuner while operating 
from 110 V., A.C. is shown at A in Fig. 6. 
The specially designed power transformer, 
PT1, is equipped with a 6.3 V., A.C. winding 
capable of furnishing 2 A. at 6.3 V. for all 
of the heater-type tubes employed ia the 
tuner. 

A highly efficient motor-generator, with a 
special filter, is mounted directly upon the 
tuner chassis and furnishes all of the neces- 
sary “B” voltages to the tuner while it is 
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DEALER PROFITS —e ® 


‘N. U. TUBE PRICE BOOST 


| Reasons Why.” 





National Union Radio 
Corporation of New 
York has taken a defi- 
nite step to protect the 
profit margin of its 
service dealers and as- 





sure the continued 

superiority of Na- 

tional Union tubes in 

a list price advance of 

ten cents per tube 

em , over the general level. 

H.A.HUTCHINS Regular dealer dis- 

counts of 40-10%, shop 

equipment offers and other sales features 
are retained. 

H. A. Hutchins, General Sales Manager, 


states that the program is the result of in- 


tensive field study carried on by National 
Union for more than a year 
“After interviewing hundreds of dealers 


and service men and tabulating thousands 
of questionnaires since early 1932, we 
raised prices in answer to overwhelming 
demand,” said Hutchins. “It must be re- 
membered that the majority of National 
Union tube replacement sales are made 


by radio servicemen and service dealers 
whose selling costs are necessarily high. 
These accounts must maintain a decent 
profit margin to cover operating expenses. 
Radio tubes are the biggest source of 
revenue to the service dealer. We have 
felt the public needs competent service 
and is willing to pay a fair price. In addi- 
tion, service outlets must be assured of 
consistently high quality to be able to 


fully guarantee their work. In our opinion 
these dealers merit help to protect their 
position.” 


“We recognize that selling prices had 
slumped below the margin of safety, a 
condition which inevitably leads to cut- 
ting costs. As a direct result any or all 
of a number of abuses result:—cutting 
factory wages; use of inferior materials, 
elimination of essential engineering tal- 
ent; lowering of inspection standards; 
limiting replacements. In brief, unsound 
methods designed to make tubes cheaper.” 


“We refused to compromise with National 
Union superior quality.” 


National Union is the most profitable tube 
line. You need these tubes in your busi- 
ness. Write for special bulletin “Eleven 





NEW! AUTO RADIO MANUAL 


In response to a demand for an Auto Radio 
Service Manual, National Union has pro- 
cured such a book for its dealers. Diagrams 
and service notes on old as well as new sets, 
installation data, noise suppression infor- 
mation, characteristics of B eliminators 
are included in contents. Write for details 
of free offer. 




















National Union Radio Corp. 
of New York, 400 M Madison ! Avenue, 
New York City. 
Tell me about Auto Radio 
Manual and other other offers. RC10 
os Name. 

wt bo oun man? Street 

rn 
245 








pre 













Here is our ¢ hallenee to the in dustry 
6 $ } yer 
it’s. value has never ‘been ‘du hap 
licated in household radio ” 
jume control nr 
tone ntral dynami om r 
‘ new 55 and Class A t 


out 





xt 
“«Qutpertormed 





Bahn 





,Ford- 
con 





ir 
pr bound to 
coupdu te rising e¢ vata rf 

we can do it (This good materiale and skil the 
1 ‘dla bor We ura je youto 
bu while our rock- pro 





prices prevail! 


and Dynamic 
Speaker 
EXPO} 
pri 
ne 


6-Tube auente gost 6-TUBE pT 


nest all 


jios on the market 


A rwledg 
lau 


“Bp? 





ERS! 





0 
» tor foreign operatio ~ 





dry 


‘ as in 
pmo er er ee ee 
l Fordson Radio Manufacturing Co. 

11700 Livernois Ave., Detroit, Mich. 


| Send me descriptive literature FREE. 
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V., C3, 7, 18, 19 and C8, 9, 11, 13 
One mica condenser, 500 mmf., C10; 


Try this FORMULA — paper condenser, .02-mf., 400 V., 





MI? equals MODYT RN DI SIGN 7 LC equals LOW 
COST andl 1ST COST then PWWR 
SION WIRE WOUND RESISTORS 


ing | Watt* 
Maximum 


Maximum 
Length I On 


Length 34” 


with No. 18 
Tinned 
Copper 
Leads. 


with No. 18 


Copper 
Leads. 
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Free Booklets and Price List 
Precision Custom Built Wire Wound 
Resistors, Mfg. by On 
PRECISION RESISTOR CO. ‘ 


334 Badger Ave. Newark, N. J. ee 
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New! on 
UNIVERSAL MODEL “E”§ °= 





being operated from a 6 V. 
The connections are shown at B, Fig. 6. The 
“RB” 

trouble-free and noiseless performance. Spe- 
cial, 


unduly worn or clogged. 
ings and a sealed-in lubricant in the construc- 
tion of the motor-generator, make it possible 
to run the unit for thousands of hours with- | 


Not only is each component of the motor 
separately shielded but the entire unit is com- 
pletely enclosed in a metal case, as well, to 
avoid electrostatic and electromagnetic dis- 
turbances. No unusual precautions need be 
taken to prevent the sensitive superhet. tuner 
from picking up extraneous interference from 


pipe or other good ground; in that case, it 
OALL- ELECTRIC car RADIO is advisable to thoroughly shield and ground 


The special motor-generator filter, shown in 
Fig. 6 B, is composed of two, 8 mf., 500 V 


t ites. Only 2 wires te 
r SPeciat AGENTS ‘pnovesttio 15 hy. filter choke, Ch.10; an R.F. choke, 
t *r ivert ia € nr a . ae . 
ca on ~ge aun aaeer dae ant R.F.C.1 prevents any disturbances originating 
ic bucincsed  Envestieet 
filter system of the tuner. 


Tuner Unit 


One 4-gang superheterodyne condenser, 350 
mmf., Cg1, 2, 3, 4; 
One mica condenser, .006-mf., C1; 


C2, 4. & 6, 163 


wt HEN you design or build that new Set Analyzer, One electrolytic condenser, triple 8 mf., 500 
le Box, Bridge, Ohm High Resistance ¥.. Cis, 16, 17:3 
" simeter — bot try, this FORATI LA: Two mica condensers, .001-mf., C20, 21 
. =PwwR One paper condenser, 1 mf., 200 V., C2 
LC One CRL ntiomete 0,000 ms with 
When Q equals QUALITY and A eauals ACCURACY 1e CRL potentiometer, 10, oh 


special taper and A.C. 
ilways PRECI- One Lynch metallized resistor, .25-meg., 1 W., 


ing 49 Watt 1 W., Ra: 


Tinned Tw 
1 W., R8, 11 

yo Lynch metallized resistors, 7,500 ohms, 
2 W., R9, 10; 


W., R12, 13, 14; 


plate R.F. 
CL2 and shield, L2; 





storage battery. 





supply unit is characterized by its 


Build the NEW 


MINIDYNE 


Short Wave Receiver 


self-cleaning copper-and-graphite brushes 
vent the commutator ring from becoming 
The use of ball bear- 


any attention. that works without ground or aerial. A real 
portable battery operated set that works with 


one tube and the newest miniature earphones. 


Complete Construction Details in the 
October issue of 


SHORT WAVE CRAFT 
FOR 25c A COPY 


motor-generator, unless it is impractical to 
perly connect the tuner chassis to a water 










) ZINE 
RADIO E EXPER! RIMENTER'S M Nel ale 


of the storage battery leads running to the 





unit. 





electrolytic condensers, C23 and C24, a 
choke 


the motor-generator from reaching the 


List of Parts 


e tubular paper condensers, .l-mf. 400 V., 


© paper condensers, 4-section, .2! S-mf., 300 


switch Sw.1, R1; 


4 . R2 . 
RESISTAN R : .25 Oh 1M h . . P 
sock ae —- eee Two Lynch metallized resistors, .l-meg., 1 W., dy _A-Color . 
TYPE “F” TYPE “D” R3, 15; Newsstands Over 200 Illustrations 
Normal Rat- Seemed Make One Lynch metallized resistor, 1,000 ohms, 


APIDLY increasing each day are the number of ex- 
periments in the Short-Wave _ field—<ievelopme nts 


> yne allize 2sis 5 P 
e Lynch metallized resistor, 5,000 ohms, 1 which are bringing to this branch of radio thousands of 


Maximum Maximum W. BRS: new “thrill seekers.’’ Experimenters, as in the early 
Dis amter Diameter One Lyne etallized resistor 000 ohms, | days of Radio, again have the opportunity to bring about 
5,” y ynch = . - om, 8, b 7 stirring new inventions. Read in SHORT WAVE 

Leneth of Length of 1 W., R6; CRAFT, the Experimenter’s Magazine, how you can buili! 
Leads 14 Leads 14” One Lynch metallized resistor, 50,000 ohms, your own Short-Wave Sets, both transmitters and receiv- 
Furnish ¥ Furnished 1 W.. R7: ers. SHORT WAVE CRAFT is exclusively a short-wave 


F magazine—the kind you have wished for so long. 
o Lynch metallized resistors, 40,000 ohms, 


Feature Articles in the October Issue 
A Power Amplifier For The Beginner’s Trans- 
mitter—Second article of a series on peuepent 
transmitters, by Leonard Victor, W2DHN. 
Vo" Short-Wave Review, edited by 


ree Lynch metallized resistors, 0.5 meg., 1 

e wire-wound, center-tapped resistor, 60 /, Palmer. ’ 

yhms, 2 W., RCT: The Evolution of Ultra Short Waves. 

e antenna band-selector coil and shield, L1; A *‘53” 1- Tube TWINPLEX—One Tube Serves 

e detector and oscillator mixing coil, with As Detector and A.F. Amplifier, by J. A. 
Worcester, Jr. 


choke and coupling condenser 4 portable 5 and 10 Meter Transmitter-Receiver, 


: > E . a y Hotsenpiller. 
e first I.F. coil, with shield, 175 ke., L3; The “REX” Portable Superhet S-W Receiver— 
e second I.F. coil, with shield, 175 ke., L4; a 5-tube, battery-operated set of the latest 
e third I.F. coil, with shield, 175 ke., L5; design, by Clifford E. Denton and H. W. Secor. 


Two Remington filter chokes, 30 hy., 500 ohms, | The “‘RT’’ Beginner’s Transmitter, by George 
Condenser Type a ia nn: Ch. Ce: W. Shuart, W2AMN-W2CBC. 
masing quality at a sensationally low price. : 7 weed ti 9: How To Calibrate The Monitor. 
wos" tete fea wits"Atzomats Maromc 2M | Que Readrite visual tuning meter, VIM; | Best Sbort-Wave STATION LIST in cach issue 
suet olid Stas con irophoni One post assembly, Ant. and Gnd., BP1, BP2; 
—Polished Aluminum Plated—At One post assembly, output, BP3, BP4 SPECIAL OFFER COUPON 
seaavsnd pene age hag ie | One heavy-duty battery switch, Sw.2; cient atta nme denn ste eaten aime 








One Coast-to-Coast drilled chassis; Assortment 
anh SHORT WAVE CRAFT RC-10 
UNIVERSAL MICROPHONE | Cco., Ltd. | of necessary Ray wieer-wosing including tube 98 Park Place, New York, N. Y. 
INGLEW D, CALIF., U.S. A. shields, sockets, tuning dial, escutcheons, GET ACQUAINTED OFFER 
ete. O As per yeu Special Offer, I enclose $1.00 (Canacla 
= and foreign $1.20) for which enter my subscription 
110 V., A.C., Power Supply SHORT WAVE CRAFT for 8 months. (I understar 


sfor ymne@rs 








‘Coit and Tray 
EMBLETON LABORATORIES 
921 Parkview Avenue Fort Wayne, Indiana ' 
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One Remington power transformer, type E670, 


ynpavo REBUILT | One Lynch metallized resistor, 1.5-meg., 1 W., 


One fuse, 2 A., Fl; Name 
| Assortment of necessary hardware. 


6 V. Battery Power Supply 
One Remington 6 V. 


One Remington “A” and “B” filter for motor- | Clty 


that your regular rate for a year’s subscription is $2.50 
PTI: “) Mail me a sample copy of SHORT WAVE CRAFT f 
. which I enclose 1l5e (U. 8S. Stamps or coin accepted) 


R16; 





Address 





motor-generator, type 
E670, to deliver 250 V. at 45 ma., MG; 








generator; 
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One Lynch metallized resistor, 

W., R17; 

One “on-off” switch, Sw.1; 

Assortment of necessary hardware. 

An additional 25 mf., 20 V. electrolytic con- 
denser, C, and an R.F. choke, R.F.C.2, in the 
“A—” lead keeps ignition interference from 
the power and filament supply of the tuner 
(particularly, if broadcast signals are being 
picked up while the car is in motion). 

It should be noted that if a radio tuner of 
any type is to be used with the amplifier de- 
scribed in the preceding issue, it is then 
necessary to also equip the 6 V. motor-gen- 
erator employed with the amplifier, with a 
suitable filter system similar to the one de- 
scribed above. 

Detailed information concerning the ac- 
cessories which complete this power amplifier 
system will appear in a subsequent issue of 
Rapi0-CRAFT. Meanwhile, radio technicians 
will find it convenient and profitable to build 
the radio tuner described above, preparatory 
to concluding the construction of the power 
amplifier system. 


0.5-meg., 1 





"SELECTIVE ANALYSIS" 


(Continued from page 238) 


very complete chart is furnished showing the 
prongs connected to the various electrodes on all 
tubes available today and this chart can be ex- 
tended indefinitely as different combinations are 
used so that the material replacement is largely 
confined to a printed piece of paper. 

The tube selector mounts by means of a pair 
of pin tips on its lower side which engage with 
blank jacks on the standard model 665 measur- 
ing unit. These pins will also fit into the top 
pair of jacks on the model 660 analyzer, the 
model 663 volt-ohmmeter and the model 664 capa- 
city meter. The jacks which are used for this 
mounting are still usable otherwise since exten- 
sions bring these connections out to make them 
available where connections to these jacks are 
required. 

And there is no reason why one cannot use 
these units with any analyzer, of whatever vin- 
tage it may be. A pair of holes to take the 
pins on the selector will allow it to be mounted 
on the case or the panel of an older device and 
immediate measurements of current, voltage and 
resistance may be made as in any method of 
analysis and within the limits of the ranges of 
the particular instrument available. It is be- 
lieved that this method of attack is a far more 
logical one than that of rebuilding a unit since 
rebuilding only defers obsolescence; the pro- 
cedure followed in “selective analysis” eliminates 
it. The model 666 tube selectors are obtainable 
separately or in groups as may be required. It 
is believed that through their use a more intel- 
ligent survey can be made of any radio set as 
compared to the older, less flexible methods. 





INFORMATION BUREAU 


(Continued from page 230) 


from 30 to 35 ke. This beats directly with the 
crystal, thus producing a resultant frequency 
at its output, ranging from 0 to 5,000 ke. The 
indicator is a rectifier stage with associated 
gain controls, and is used to mix the various 
energies to be compared, and to indicate on 
a milliammeter placed in the plate circuit 
when the two compared frequencies are at zero 
beat. 

The heterodyne oscillator is a calibrated oscil- 
lator with a frequency range of from 100 to 
2.000 ke. When measuring signals within its 
fundamental range, it is used as a channel 
identifier. On high frequencies, its use is some- 
what different, and it will be discussed further 
under “‘Methods of Measurement.” 

Only one multi-vibrator, the 10kce., is used in 
the actual measuring. The others are used for 
calibrating purposes. The 90-ke. multi-vibrator 
is used to calibrate the heterodyne-frequency 
oscillator. After the 90-ke. points have been 
located, the 10-ke. multi-vibrator is switched into 
operation and the area between the 90-kc. 
points is calibrated by 10-ke. steps. Thus it is 
easy in zero-beating a signal within the funda- 
mental range of the heterodyne-frequency oscil- 
lator to determine the approximate frequency. 

The 1.-ke. and 0.1-ke. multi-vibrators are used 
to calibrate the audio oscillator. In making a 
measurement with the heterodyne oscillator alone 
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one must necessarily interpolate between 10-kc. 
points. But when the audio oscillator is used, 
the interpolation is only between 0.1-ke. points. 
As the frequency curve is practically a straight 
line over such a short range, very little error is 
introduced by interpolation. 


Methods of Measurement 


The general method in making a measure- 
ment within the fundamental of the frequency 


meter is to first zero-beat the signal with the 
heterodyne-frequency meter, to determine the 
nearest 10-ke. channel. The 10-ke. multi- 


vibrator is thrown on, and the signal beats with 
one of the 10-ke. harmonics. As there is a 
harmonic present every 10 ke., the resultant beat 
between the signal and standard is always within 
the frequency range of from 0 to 5,000 cycles. 

This is always present in the output of the 
receiver and is fed back to the input of the 
beat indicator where it is zero-beat with the 
audio oscillator. The audio oscillator has a large 
precision condenser paralleled by a _ smaller 
trimming condenser. The larger condenser has 
been previously calibrated by the 1.-ke. and 
0.1-ke. multi-vibrators while the vernier con- 
denser was at a center position. As soon as the 
difference frequency between the standard and 
signal has been zero-beat by tuning the large 
condenser of the audio oscillator, the 0.1-ke. 
multi-vibrator is thrown on and the 100-cycle 
points above and below the signal are located. 
Then it is a matter of easy calculation to find 
the exact number of cycles the signal is above 
the lowest 100-cycle point. 

As this difference frequency may be above or 
below the nearest standard harmonic, it is nec- 
essary to refer to the heterodyne meter-read- 
ing to determine this. The measured differnce 
frequency is then added or subtracted from 
the nearest standard frequency, as the case may 
be. 

A different procedure is followed in the case 
of a station signal whose frequency is above the 
highest fundamental of the heterodyne-frequency 
meter. In that case, a harmonic of the heter- 
odyne-frequency meter is used to beat with the 
signal, while the fundamental is measured by 
the standard. The resulting measured funda- 
mental frequency must be then multiplied by 
the order of harmonic used. This is determined 
by previous receiver calibration. 

In case a station is only a few cycles off the 
frequency from a standard harmonic, the audio 
oscillator is not used, as the difference beat can 
be counted. Such a measurement is accurate 
to within one part in a million! A measure- 
ment made by use of the audio oscillator is 
guaranteed to ten parts in a million. 

The Monitoring Station has already been a 
great help to United States radio stations in all 
classes of service, and especially so to the broad- 
cast class. It is hoped that it will become of 
greater help as soon as it is generally understood 
by the owners of transmitting stations that they 
can obtain a frequency check at any time during 
a measuring watch by merely calling the Moni- 
toring Station by telephone, or by telegraphing. 
The work the station is doing in international 
frequency-checking is expected to be of inestim- 
able value at the international radio convention 
to be held this year. 


“ANALYZER UNIT" 


(Continued from page 220) 





while the button is pressed. There are spare 
points available, also, on the current selector 
switch. All switching is done automatically by 
the selector switches; there is no awkward and 
complicated plugging of connectors into a maze 
of jacks. 

Tube testing is available by providing grid- 
shift switches, Sw.4 and Sw.5, and batteries to 
function in both the external control-grid cap 
circuit and the normal control-grid_ circuit. 
This gives the usual relative mutual conductance 
test as furnished in most conventional style 
analyzers. 

A new feature is the efficient, simple and 
economical design of the analyzer plug and 
“sure pull out” adapters. Suitable connectors 
provide easy connection to the analyzer plug 
from the set chassis or ground, and also from 
the control-grid cap. Future changes that might 
require new analyzer plugs and adapters can 
be made very easily and cheaply. (This is not 
the case with most analyzers on the market.) 

Although there are many desirable features of 
this analyzer unit which are not to be had in 
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THE 
UNIVERSAL WESTON 
METERED TESTER 


Here's the first of 3 units that go to make 





a _most dependable, compact and portable 
TESTING KIT You ean buy all three at 
once, or each unit separately, one now and 
one later on when the purchase is more n- 
venient, perhaps. tach section can be us 





by itself, each will pay for itself independently 
and when you finally get all three, you'll have 
a complete guaranteed kit at a remarkably 
low total price, without having felt it as you 
bought the job. 

This first unit 





the UNIVERSAL Weston 


Metered TESTER is in every respect a 
quality article, yet under this unique plan 
it can be purchased and assembled at a much 


lower cost than many other similar devices. 





Has special Weston (344 in.) Meter: reads 
all the following ranges AC or DC volts, 
0-5,10,50, 100, 250, 500, 1,000. DC milliam- 
peres, 0-1, 10, 25, 100. AC milliamperes, 0-1. 
Re-istance—Ohms, 0-1,000, 10,000, 100,000, 
Output values. Continuity Condenser 
values. Impedance. Reads resistance of 1 
ohm. 

Tester kit includes all partse—enamel 


finished aluminum case, engraved panel, posts, 
tip jacks, switches, brackets, resistors, shunts, 
screws,—everything with wiring diagrams 
and instructions so that you can assemble in 
less than an hour and become familiar with 
its operation. Start with this first unit 
NOW. Buy other units later. 


LOOK AT THESE PRICES 
MODEL 90 UNIVERSAL TESTER. $29.45 
MODEL 91 ANALYSER UNIT 13.20 
MODEL 92 OSCILLATOR UNIT 18.50 
3 UNITS COMPLETE WITH ANA- 
LYSER LUG, CABLE TEST 
PRONGS, ADAPTERS AND CAR- 
RYING CASE . eeans 67.96 

(All Prices Net to Dealers) 


You can't go wrong with the UNIVERSAL 
TESTER Fill out below 
guarantee say plainly, ou are not 
satisfied, return the merchandise and 
we will refund your money.”” For prompt 
action and orders on coupon below, mer- 
chandise will be shipped postage paid any- 
where in U. 8. Fill out coupon now. 


UNIVERSAL METER WORKS 
412 N. Leavitt St. Chicago, Ill. 





coupon Our 


“ 


Universal Meter Works, 

412 N. Leavitt St., Chicago, Ill. 
Per your agreement 
money order for $ 
me post paid 


0 TESTER at $29.45; 
CC) OSCILLATOR at $18.50; 
ANALYSER at $13.20 
© THREE UNIT KIT 
Complete with Case, etc., for $67.96 
© DESCRIPTIVE BULLETIN and Spe- 
cial Payment Plan for complete outfit. 


and guarantee, enclosed find 
. for which send 


NAME 


ADDR. ..ccccccccsscccsscsccces 


CITY 


STATE 
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| many more expensive analyzers, the entire in- 
¥ e * | strument may be constructed at a cost not ex 


@ # . ceeding eleven dollars; this includes a crystalline 
€ ee ee @ finished case with an accessory compartment, 


Sh B k and all adapters and accessories. m 
a ° Ne ERE oe GREAT NEWS Construction Details 
Th © k ll t 1 1 by all short wave experimenter Refer to the panel layout, Fig. 2. Turn over 
ese new DOOKS Wi be weilcomec » 8 ’ 3, - 
short wave fans and short wave enthusiasts, the same as our former two the panel so that the back or under-side fac: p. 





books HOW TO BUILD AND OPERA SHORT WAVE RECEIV- 
EKS, and HOW TO BECOME AN AMATEUR RADIO OPERATOR 
were welcomed by thousands of our short wave friends. 

In conformity with the times these books have been priced at 25c 
instead of 50c, which is the price of our other books. Yet the two 
new 25c volumes contain a tremendous amount of information. The 
type and illustrations have been chosen in such a manner as to give 


you. Insert sockets V1 to V5, inclusive, in the BE 
respective positions so that the filament term- 
| inals correspond to the filament markings o 
| the front of the panel. 
Wire the sockets in accordance with Fig. | 



































; > x ing * 9. Sac Ei 
you almost as much for your 25¢ as you received for your 50c before (As the terminals of the 8- and 9-prong sock 
You make no mistake in getting either or both of these new books have not yet been announced, omit the wiring 
and we knov from our many years of experience with short wave en- of this socket until the relative positions of th in 
thusiasts that you will thank us for having made these books possible. | 4 - : 
element terminals are published.) ig 
Mount selector switches Sw.1 and Sw.2 in suc} ce 
Ten Most Popular Short Wave Receivers. A Short Wave Beginners Book position that the knob indication correspond: se 
How to Make and Work Them _— Here is a book that will solve your probles new to the short | exactly to the position of the switch arm. Prop ai 
This new volume is a revelation to all those who wish to build thei wave game. It contains positively everything that you would wish to | are oh ld t k h < 
short wave receivers. The editors of SHORT WAV® CRAFT know in connection with short waves, leading you in easy stages from the | Care should be taken so that the necessary in- cu 
poiusned on Semana Sete ert ho cheat ereny one. ot te simplest fund amentale t the present ataze ot the art in chane a | sulating washers are used when mounting these TI 
n agp we 7 — ie, it is known today t is the only low-priced reference book on short wav | sine a - : _ ‘4 
* pg ET OE, ee, for the beginner, whether he be a short wave enthusiast, short wave | SWitches to prevent a short-circuit through th 
; listener or short wave amateur. , panel. Now wire these switches to sockets V1 ar 
smplete lista of parte are given to The book is profusely a with all sorts of illustrations. gag | V2, V3, V4. Next, mount the current select: 0) 
humanly possible to do tions and everything worthwhile knowing about short waves in this neni nae = fc ° tanat a - ; 
ee Contents interesting and growing field. Yet withal, the book is not “technical.” switch, Sw.3 with the knob indication corresponi- es 
2 RF. Pentode SW receiver having two stages It abounds with many illustrations, photographs. simple charts. hook ing to the actual switch arm position, and wir ce 
eiver that reaches 12 500 mile mark My Del. ups, ete., all in simple language it up. Finally mount the momentary butt: Fi 
2 000 mile DX receiver brief Case . . . ‘ « . : 2 - 
sceiver— Denton mand By” The book is _ chock full ~ information and you will never regret switches Sw.6 to Sw.11, inclusive, and wire ther ca 
e Megadyne——-Coat P having gotten this important volume. - : as : 
ood SW receiver—A Goo Contaite tn Bets to Sw.3. Adjust the position of the momentary ch 
IMPORTANT ome Getting Started in Short Waves—Short Hand Symbols of Radio— switches so that there is plenty of spring ac- be 
RE IS NO DUPLICATION WHATSOEVER BETWEEN THIS sort W ls—-Reducing Man-Made Static—Beginner’s | tion: switch s sn » o imei 
BOOK AND OUR OTHER. VOLUME — "HOW TO BUILD AND Volume by Adding Amplifier to One Tube ; the switch should always make good closed th 
OPERATE SHORT WAVE RECEIVERS.”’ ALL THE MATERIAL | %« s—Kegeneration Control—Audio Amplifiers | contact unless depressed, when it should sharply 
PUBLISHED IN THE NEW BOOK HAS NEVER APPEARED IN | for SW Sets—Coupling Speaker to Set—Learning Code—Wave Lengt h . . 
ANY BOOK BEFORE. and Kilocycle Chart— Wiring Chart—Kinks in Short Wave Construction, | Open the circuit. 





Fasten sockets V1 to V5, inclusive, rigidly *» 
the supporting strip by means of screws and 
nuts. The “C” batteries are fastened to tl 


Each book contains 40 pages—over 7§ illustrations—25c each 
Not sold on newsstands— Mail Coupon Today! 


FT RC-1088 supporting strips by friction tape. Insert the Tl 
SHORT WAVE CRA - | = +4 obs we bene —. ssa 

96-98 Park Place, New York City. | — grid-shift switches, Sw.4 and Sw.5, and co - 
Gentlemen | plete the wiring from them to the batteries ar , 


[1 I enclose herewith 25c, for which please send me prepaid, a copy of your new book “Ten Most Popular Short | switches. 
Wave Receivers. How to Make and Work Them.’’ 














at, lose herewith 25c for which please send me prepaid, a copy of your new book “The Short Wave Beginners | PP ping Raper Magen meng Po — i - 
} I enclose 50c for which please send me, prepaid, your two books, ‘Ten Most Popular Short Wave Receivers. How | to the various switches exactly according to th wi 
to Make and Work Them,"’ and “The Short Wave Beginner's Book.’’ nid ihe a te | wiring diagram; the other end connects to the fr 
(Send money order, check, or cash or new U. S, stamps Register letter if it contains currency or stamps.) | plug. Be sure that these connections are cor lu: 
Name Address rect to prevent transposition of the leads. In- de 
sert the lead with the control-grid connector on 

City . . menssnssesrmsereeesncemecsensenssese — SLBLE.....--nnsescenveene sevcoseceee - | and connect to the circuit as indicated. th 
Mount the panel in the case and the com- th 

























































» , | Plete instrument should be ready for use. I ris 
is best to first thoroughly check all the wiring 
This can easily be done by means of a continu- is 
ity test from the terminals of the adapter ru 
| when inserted into the analyzer plug to ma 
| sure that all wiring is continuous to the cor- 
rect socket terminals and to the tip jacks wher 
the switches are in their respective positior 
It is just as important, if not more so, to make 
$T certain that no connection is made to wror 
a= ° terminals which might result in tube burn ou* 
or circuit damage. 
Ec 
NEW YORK CITY +a aye 
The use and application of this instrument we 
ont extremely simple. All socket terminals ar an 
A ica’s F. : st Ball d | switch positions are directly etched on tt ex 
mericas Foremost aliroom an | panel so as to be practically self-explanator th 
Beer Garden For analysis, a suitable meter is connected t Til 
| the tip jack terminals. The analyzer plug wit co 
. | the proper adapter is inserted into the sock: sp 
2 Nationally Famous Radio Orchestras | of the receiver. Naturally the set must be dis- de 
connected from the supply for resistance mea:- no 
: - ° urements. Resistance between any two point in: 
Features Every Night in the receiver’s circuit terminating at the socke' 
| terminals may be obtained by setting one of th hu 
n i u Dan in resistance—voltage selectors at one point and tt co 
Contin eyo 7 cng other selector at the other point. “he 
and Dining The same method applies to any voltag re 
measurement between any two points only ir fil 
: ry this case, the set obviously must be “live.” 0 on 
Matinees Ww ednesdays, Sat- course, the conventional voltages and resistance: re 
urdays, Sundays to which most analyzers have been limited can 
r also be measured, but this test unit provides a re 
. large number of additional tests that are highly lor 
150 Beautiful Hostesses | desirable. It is not necessary to refer to charts re 
or diagrams to determine switch settings. It 
°} > MH | Current measurements are made by turning fie 
: Vv x Vv : an a . " 
Exclusive But Not E pape | the current selector switch to the desired circuit su 
Comfortably Cool | and then pressing the momentary switch for sp 
| meter readings. Obviously the meter is con- in 
ios | nected to the jacks marked “MILS” for current 
| measurements. When this test unit is used ne 
conjunction with the multitester, the meter con- re: 
BACK ISSUES OF RADIO-CRAFT nections can be made permanently so that the io 
which you might need to complete your files, can still be had at the price of 25< per copy. | pron cone — Bagel po garge re i ha 
P : 2 ® € 4 i s esire fic 
Send us your requirements, together with your remittance in check or money order. for any range as either voltmeter, chmmeter a 
RADIO-CRAFT 98 Park Place New York, N. Y. milliammeter. of 
(Continued on page 251) ag 
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READERS' DEPARTMENT 


(Continued from page 227 


position. 
GrorGE WALLACE, 
New York, N. Y. 


(Refer also to the Information Bureau of the 
preceding issue of Rapio-Crart.—Technical 
Editor.) 





AN IMPROVEMENT FOR AUTO SETS | 
Editor, Rapio-CRraFt: 


I would like to submit to any one interested 
in increasing the signal strength (and reducing 
ignition interference) of auto radio sets, or re- 
ceivers of any type where it is impossible to 
secure a good ground connection, a system 
whereby a small alteration in the original cir- 
cuit will permit the use of a “counterpoise.” 
The first R.F. transformer must be removed and 
the electrical connections between the primary 
and secondary removed, as shown in Fig. 2. 
Opening the circuit at X, Fig. 2A, leaves one 
end of the primary free for connection to a 
second antenna or counterpoise, as shown in 
Fig. 2B. If the original antenna was in the 
ear roof the second (and additional) antenna 
should be placed under the running board or 
between the axles; or, if the original was under 
the car, the second should be in the roof. 

GLENN KELLEY, 
Clovis, New Mexico. 





TRANSPOSITION LEAD-IN BLOCKS . 


Editor, Rapio-CRAFT: 

While searching for a suitable transposition 
block for a receiving antenna of the type de- 
scribed in a recent issue of Rapio-Crart, the 
writer conceived the idea of using %-in. “‘slices”’ 
from coil forms about 3 in. in diameter, as il- 
justrated in Fig. 3. Four holes are drilled 90 
degrees apart, one pair of opposite holes being 
on one edge of the form and the other pair on 
the other edge. By bringing the wires through 
the holes, as shown, they are transposed at 
right angles, the wires being about %-in. apart. 

This gives a unit which transposes the wires, 
is lighter than any substitute the writer has 
run across, and can be built for next to nothing. 

ROLAND FITZGERALD, 
Gilroy, California. 





ANOTHER WAY TO REDUCE 
SPEAKER HUM 
Editor, Rapio-CRAFT: 

Many of the earlier types of dynamic speakers 
were equipped with low-resistance field windings, 
and low-voltage oxide-dise rectifiers for field 
excitation. To reduce the A.C. hum, some of 
these speakers were equipped with “shading 
rings,” and others with high-capacity electrolytic 
condensers. The Peerless is an example of a 
speaker having both the shading ring and con- 
denser. Still other speakers were equipped with 
nothing except blind faith in Providence to 
insure satisfactorily hum-free operation. 

Shading rings are of only meager benefit in 
hum reduction, and the high-capacity electrolytic 
condensers used for such filtering invariably 
“lose their prime” in a few months, and require 
replacement with a new condenser or other 
filtering scheme. The writer proposes to explain 
one method which has been found expedient in 
reducing speaker hum. 

Let us first understand that this method is 
recommended only for speakers having separate, 
low-voltage rectifiers for field excitation, and low 
resistance field windings, up to perhaps 50 ohms. 
It is not recommended for speakers in which the 
field winding is used as a choke in the power 
supply circuit of the receiver itself, since such 
speakers invariably have high-resistance wind- 
ings—400 to 500 ohms, or more. 

As Fig. 4 shows, a resistor, R, is con- 
nected in parallel with the field winding. The 
resistance of this unit represents an additional 
load on the rectifier, and consequently, it should 
have from five to ten times the resistance of the 
field. Such a portion of this resistance is in- 
cluded in the voice-coil circuit and the polarity 
of the connection so chosen, that the hum volt- 
age introduced into the voice-coil circuit by the 
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OCTOBER, 


The Acratone Playhouse Sound System is ideal 
for use in the town hall, high school auditorium, 
cpera house, dance halls, lodge halls, etc. it 
is low in price and yet contains only the highest 
quality Acratone products. The CONDENSER 
MICROPHONE, which originally cost as much 
as this entire system, is the finest sound sys- 
tem microphone made. Frequency range, 40 
to 10,000 cycles. The 30 WATT AMPLIFIER is 
@ genuine high power job capable of handling 
crowds of over 10,000 people. Uses 2-type 57. 
2-type 56, 2-type 250, and 2-type 281 tubes. A 
special class "‘A’ Prime circuit delivers 30 
watts from the 2-250 tubes. Separate output 
for monitor speaker. The OXFORD THEATRE 
SPEAKERS handle tremendous volume without 
the slightest rattle or blast. The reproduction 
is perfectly natural with beautiful tonal fidelity. 
Cone size 12 inches. Overall 13'/2 inches. The 
LAPEL MICROPHONE is the one used with 
such marked success at the political conven- 
tions last og - provides an excellent separate 
microph ements. The ACCES- 
SORIES rastodiogs a complete set of Raytheon 
tubes, field exciter and 100 feet of silk parallel 
wire, are the highest quality obtainable. 

Every town or school board in the country is 





Send for your copy of the valuable Acratest Sound Book eee eee eeeee 


uate of the shunt resistance included will be 
equal and opposite to the hum voltage induced 
in the voice coil itself by the speaker field. 
Since the ratio of hum current to D.C. is much 
larger in the shunt resistance (which offers the 
same impedance to either D.C. or A.C.) than in 
the highly reactive field winding, and since the 
voice coil is not closely coupled to the field wind- 
ing, it is necessary to include only a small frac- 
tion of the total shunt resistance in the voice- 
coil circuit to secure the requisite bucking volt- 
age. Usually, considerably less than 1% of R, 
connected between A and B in Fig. 4, will do 
the trick. For speakers of the type for which 
this scheme is recommended, the absolute value 
of this portion of resistor R will be small com 
pared to the voice-coil impedance, and so will 
introduce no appreciable loss in efficiency. 

The field hum cannot be entirely eliminated by 
this method, because accurate control of the 
phase of the bucking voltage is not possible with 
such a simple circuit; but the writer has found 
it very beneficial in reducing field hum, notably 
on Peerless speakers. 


Occasionally, hum due to insufficient filtering 
of the power supply of the set can be partially 
compensated in this manner, by balancing it 
against an equal amount of hum of opposite 
polarity in the voice-coil circuit, picked up in 
the manner shown from the speaker's field sup- 
ply circuit. 

C. G. Sexicut, 
E'wood, Ind‘ana. 





IT DOESN'T PAY TO BE CARELESS 


Editor, Rapio-CRAFT: 


Every radio technician knows what a task it 
is to move a heavy console containing the radio 
receiver; or, in many cases, a phonograph com- 
bination with all its heavy component parts; yet 
it must almost always be done in order to obtain 
access to the interior of the console for testing 
the radio or the phonograph equipment. What 
generally happens, when this heavy piece of 
furniture is moved, particularly on highly 
polished hardwood floors, is that deep and un- 
sightly scratches are made, resulting in a dis- 
pleased customer. 


I have found that the simplest and the easiest 
way of moving a console, is to place a piece of 
heavy, 6x6 in. felt pad under one leg using this 
leg as a pivot. Try this little stunt and you will 
be surprised to note how easy it works, and 
best of all there will be no scratches on the 
floor surface. 

R. F. LAMBERT, 
Detroit, Michigan. 
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ACRATONE 


PLAYHOUSE 
SOUND SYSTEM 
NO. 775 ...$130.00 


a logical user of this complete sound system: 
for meetings, dances, entertainments, recitals, 
lectures, graduations, etc. This complete sound 
system is the lowest in cost and the finest in 
quality—bar none. 

Any of the equipment comprising the Play- 
pean Sound System may be purchased separate- 
y- 

2 fovetone 125 Class 
Power Amplifie r Complete with Raytheon tubes $ 42.50 


1 aoe No. 725 jontionser Micropho 
complete with ayusen tube Dore 


1 Acratone No. 720 Seuieana Microphone 
Supply 


37.50 


19.50 
2 Outer Bog 548 Theatre Model Dynamic 

Spe 16.90 
1 pena No. 85 Speaker Exciter . 44,25 
3 Raytheon ‘80 type Full Wave Rectifier tubes 1.34 
100 Ft. Silk Paratie! Wire oe 
2 Studio_|Speaker Cabinets, No. 755 


$136.94 


Our Special Unit Price $130.00 


complete 


Federated Purchaser, Inc. 


25 Park Place, New York, N. Y. 
FREE 


AMERICA'S 
OUTSTANDING 
MICROPHONE VALUE » 


Lifetime Model No. 88 


is the most remark 
able value i 
crophone 
fered! 
gedly constructed 
precisely machined 
beautifully chrome 
plated—3%" diam- 
eter—2” thick over- 
all—and weighs 1% 
pounds It has 
duralumin 
phragm 002” 
—gok spots 
cial = stretch 
arrangement —gold 
contact buttons of 
200 ohms each—is 
scientifically damp 
ened and ses a curve 
sponse between 40 and 7500 within 4 Db, 
Unconditionally GU ARANTEED to more than please you! 
Our Special Introductory Offer 
A $43.00 Value Double Button $ 95 
Microphone Outfit for only ai 
Sent postpaid on receipt of remittance—or C.0.D, plus charges. 
HERE’S WHAT YOU GET— 
Model No. 88 Microphone, List $35.00 
Sold Separately at ee 
Model No. 88 Stand with ‘springs $4.50 
Sold Separately at.. = 1.95 
Shielded Matching Transformer, $2.75 
Sold Separately at.. 
1 Three Conductor 8 foot mike cable 
Write for descriptive literature of our Electro-Dy 


namic Speaker Units—Aluminum Trumpets, etc., of- 
fered at lowest prices in America. 


Another Amazing 
Offer! 


Model No. 6 Dou- 
ble Button Mic- 
rophone — for 
amateurs — pub- 
lic addresses, 
etc. A $17.00 val- 
ve for only 
This outfit consists of— 
Model No. 6 Mike, 
List $10.00. Our price $2.50 
1 Model No. 6 Stand and 
springs, and individual 
call letters, $3.50 . 1.75 
1 pantening Transformer, 
9 


cond. Mike 


“ bright aluminum finish, preeisely machined Mike 

er—1 in. thick—weighs & oz as gold plated 

diap hragm of special construction—gold plated buttons 200 ohme 
frequency 40 to 3500 cycles within 4 Db 


The LIFETIME CORP, y22"3: 














Presented on this page are the new books of 
LIBRARY —the 
plete and authentic set of volumes treating indi- 
vidually, important divisions of radio. E 
has been designed to give radio men the oppor- 
tunity to specialize in one or more of the popular 
f i The material contained 


the RADIO-CRAFT 


branches of the industry. 


TO THE RIGHT 
WILL BE FOUND 
A SHORT RESUME 
OF EACH BOOK 


most com- 


Each book 


Book No. |! | 
Radio Set 
Analyzers 
And How To Use Them 
With Full Instructions ond De- 
scriptions of Set Analyzers, 
Tube Checkers, Oscillators, Etc. 
By L. VAN DER MEL 


This book explains thoroughly 
the operation of set analyzers, 
tube checkers, oscillators and 


equipment For 
very radio man this book is ex- 
tremely helpful It covers every 

ise of testing and gives you 
valuable short cuts; completely 
illustrated with photographs and 
a rams to facilitate the use of 
modern testers. Recently reprinted. 


er testing 





Book No. 2 
Modern Vacuum 
Tubes 
And How They Work 
With complete Technical Data on 


All Standard and Many Special 
ubes 





By ROBERT HERTZBERG 


MODERN VACUUM TUBES 
describes the fundamental  elec- 
theory which is the basis of 
vacuum tube operation, and 
progressively from the sim 
two-element tubes right up 
to the latest pentodes and thyra 
trons It is written in clear, 
simple language and is devoid of 
the mathematics which is usually 
» confusing Valuable reference 
charts and = characteristic curves 
of standard and special tubes are 
te be found, also diagrams of 
sockets and pin connections 





plest 





Book No. 3 
The Superheterodyne 
Book 


All About Superheterodynes 


How They Work, How to Build 
and How to Service Them 


By CLYDE FITCH 


There is no more fascinating a 
subject in the large array of radio 
circuits than the famous super- 
heterodyne circuit Whether you 
are a Service Man or experiment- 
er, first-hand knowledge about the 
construction of superheterodyne re- 
eivers is very important. The 
hook on Superheterodynes giv 
underlying principles of their con- 
struction, right from the very first 

t made 





A Sate Compendium of the 


n 


in these books will increase your knowledge; you 
will find them a real help in your work and they : 
will contribute to your money earning capacity. ne have ever had to build a radio library of 
Read these books during your spare time at home. i 
The authors of these books are well-known to 
everybody. 


The Best Radio Circuits 

ost Important Experimental 
and Custombuilt Receivers 

By R. D. WASHBURNE 


It is fascinating to the experi- 
renter, or even to the up-to-date 


Service Man, to take a commercial | € 
set and to change it into one us 


The Radio (aft Library Series covers accurately 
every branch of Radio-and thoroughly. too 


familiar with the fie 


ooks that 
and written so that 


Each one is an expert radio man; clearly understood. 
an authority on the subject—each is thoroughly books. 
Book No. 4 { Book No. 7 
Modern Radio Radio Kinks and 
Hook-Ups Wrinkles 


For Service Men and Experi- 
menters 


A Complete Compendium on the 


Latest Radio 
Money -Savers 


By C. W. PALMER 
It often becomes necessary for 


verimenters and Service Men to 
il upon their memory for some 


Short-Cuts and 








ing a famous hookup that is not wt cut or radio wrinkle that 
found in any manufactured set will solve a problem quickly. In 
Many excellent circuits have nev business, ‘‘short cuts’’ mean time 
er been commercialized, but lim- and money saved, and to the Serv- 
ited only to home set builder ice Man ‘“‘time saved"’ means 
Thousands of these popular cir- money earned 

uits have been requested from 

time to time, and in this boo 

ve have included over 150 cir- Book No. 8 


include the famous 
Cash-Box A.C.-D.C 


uits, which 
*eridyne, 


Set and others 


How to Get Started and How to 
Make Money 


r 


months 


t 


has dealt 


t 
' 
r 
t 


With Pentodes, 


t 
r 
t 
‘ 
! 





Book No. 5 


How to Become a 
Radio Service Man 


in Radio Servicing 
By LOUIS MARTIN 


variety of 


Radio Questions 
and Answers 
A Selection of the Most Impor- 
tant of 5,000 Questions Submit- 


ted by Radio Men During the 
Course of One Year 


By R. D. WASHBURNE 
There have been collected a wid 


questions which have 
me into our editorial offices dur 


ing the past two years, and only 
The ambition of many men in | tose whose answers would benetit 
idio today is to become a first the majority of men engaxed in 
rade Service Man It is not as ridio have been incorporated in 
lificult as one might believe. b this amazing question and an- 


t cannot be done in a few short 
Following very carefu 
h advice of Mr. Martin, wi 
with the problems ¢ 
housands of Service Men, thi 
wok deals very carefully with the 
sssential stages in the prepara 
ion for qualifying as a Service 


Man. 





Book No. 6 


| Bringing Electric Sets 


Up to Date 


Multi-Mus, Dy- 
namic Speakers—Complete in- 
formation How to odernize 
A. C., D. C. and Battery Oper- 
ated Reccivers 

By CLIFFORD E. DENTON 


In this country there are over 
en million electrically operated 
eceivers that could be modern- 


ized—by placing in them new type 





ubes, new speaker equipment and 
ther modern improvements This 
usiness of improving old sets 
in go to the experimenters and 


Service Men if they will quickly 





jump into action. \ 


er book. A tremendously long 
list of topics is treated 





Book No. 9 
Automobile Radio 
and Servicing 
A Complete Treatise on the Sub- 


ject Covering All Phases from 
Installing to Servicing and 


Maintenance 
By LOUIS MARTIN 
Automobile radios are up and 


coming, and someone has to serv- 
ice them properly. It therefore 
behooves you to read this im- 
mensely important new book on 
the art of Automobile Radio. The 
book is concise, and full of illus- 
trations, photographs, diagrams 
and hookups. 

A few of the really interesting 
chapters: Introduction; Automo- 
tive Radio Installations; Complete 
Descriptions of Commercial Auto- 
motive Receivers; Servicing Auto- 
motive Receivers; The Ignition 
System: General Service Consider- 
ation fects of Temperature on 
lower Supply; Conclusion. 








This is perhaps the first real op 


are authentic, 


ld which he represents. 
rtunity that 


right-up-to-the-minute 
they are easily digested and 
Mail coupon below for your 


| Book No. 10 


Home Recording and 


All About It 
| 
A Complete Treatise on Instan- 
taneous Recordings, Micro- 
phones, Recorders, Amplifiers, 
Commercial Machines, Serv- 
icing, ete. 


By GEORGE J. SALIBA 


If there is one 
is fascinating to 
man, it is that of 

| cordin Of course 
| is not all on 
ing, but the information 
tained therein is importan 
ommercial radio men, studio 
perators, engineers and ot ; 
interested in this phase of ra 


subject that 
every radio 
Home R 

this volume 
Home’ record 
con 
. te 








lio 
| The art of recording ard re 
producing broadcast selections is 
becoming more important every 
| day to radio men, experiment 





ers and Service Men Equip 
pinz dance halls, 
churches, restaurants and homes 
with public address systems and 
amplifiers brings many 
dollars and often an excellent 
income 





Book No. Iti 
Point-to-Point Resist- 
ance Measurements 


The Modern Method of Servic- 
ing Radio Receivers 


By CLIFFORD E. DENTON 


Of the difficult probler which 
Service Men face today when 
repairing receivers, the greatest 

! ve , 
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, will i 
led to quickly ‘ . 
operatir 
uts in halt the ti sually 
the average « 
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blems and tt 
as it is applied t 








you will find a partial list of the 
nts which will appear in this new 


book 
INTRODUCTION Advantages of Re 


sistance Measurement Method of Ser 
icine for Radio Work; Basie Principles 
Methods of Resistance re 
Pesistors in Radio Receivers « 





int-to-Point 
Measurements in Typical 
using Ohmmeter 





Resistance 










gram is A 





Resist a are Known 
* Testing where euit Diagram 
Available and wh 


Resistances 
Unknown; the Relation of Volta 
esistance Measure 


ng Methods to R 
APPENDIX. Resistance Charts 
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UNIFORM :: eat siete: 
an outstanding value, for its editorial conter 


llustrations. 


The books in the new RADIO-CRAFT LIBRARY are all strictly up-to- . 3 

their subjects. The volumes are all uniform size, 6x9 inches, and contain on an average of 50 to 
book paper and no expense has been spared to make it 
w 


on fine 


as well as from the mecha 


date, and written by men who 


nical standpoint. 














the tifty (50) cent price has 


witl your remittance 


“ 





Big Discount 
to You 


In order to make it possible for everyone to buy these books, 
5 *n made uniform for all vol 
unes. You can buy these books 
take advantage of our special 


When Five (5) Books or More Are 
Ordered 
Deduct 20% from Your Remittance 


Simply fill in the coupon at left, and mail it to us together 
Check 


offer 


separately, but you should 


stamps or money orders 
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Clip Coupon and Mail Today! 


—------~-~~~--------- ------------ 71 


GERNSBACK PUBLICATIONS, INC., 96-98 Park Place, New York, N. Y. 


I have circled below the numbers of books 
are to send me, and have deducted 20% 
my remittance in full, at the price of 50c each, when less than five books are ordered. 


The amount of my remittance 
Circle numbers wanted: 1 


Name 


City 


RA 


in the RADIO-C 
for ordering five (5) boc 


96 cccccecsnnnneens see. (Stamps, checks 
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“ANALYZER UNIT" 
(Continued from page 248) 
List of Parts 


One Super Test etched and drilled panel; 
Five sockets V1, V2, V3, V4, V5; 


Two 12-position selector switches, Sw.1, Sw.2; 


One 8-position, 2-section switch, Sw.3; 

Three knobs with indicators; 

Six momentary S. P. S. T. 
Sw.7, Sw.8, Sw.9, Sw.10, Sw.11; 

Two momentary S. P. D. T. toggle switches, 
Sw.4, Sw.5; 

Six ft. 10 wire analyzer cable; 

One 7-prong analyzer plug; 

Four analyzer plug adapters, 4-, 
prong; 

One control-grid lead and cap; 

Four insulated tip jacks: 

Two 4% V. flashlight “‘C”’ 


switches, 


5-, 


batteries ; 


One crystalline finish case with accessory com- 


partment ; 


Sw.6, 








One set of connectors for control grid and 
chassis. 
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Fig. 2 


Panel layout of the ‘‘analyzer." 





SERVICING TALKIES 


The forthcoming issue of 
RADIO-CRAFT will contain an 
introduction to a series of articles 
opening up an entirely new field 
for the radio Service Man. 


Up to now, the talkies have 
been “forbidden fruit" to inde- 
pendent Service Men—learn how 
you can reap profits from this 
"gold mine!" 











CLASSIFIED 
ADVERTISEMENTS 


Advertisements in this section are inserted at the 
cost of twelve cents per word for each insertion— 
name, initials and address each count as one word. 
Cash should accompany all classified advertisements 
unless placed by a recognized advertising agency. No 


less than ten words are accepted. Advertising for 
the November 1933 issue should be received not later 
than September 9th. 











POCKET RADIO 


GUARANTEED “POCKET RADIO,” 
Catalog, _ 10¢. Neil Tasker, Shamokin, 





$2.00. 
Penna. 





RADIO 





RADIO PARTS—WE CARRY EVERYTHING 





RADIO PROGRESS 
WEEK 


(Continued from page 239) 

3. Study the dealer plan book and the 
tailed suggestions prepared for the dealer and 
Service Man and see just how he fits in and 
the opportunity it provides to increase his sales. 

4. Work out on paper what can be done eo- 
operatively by your committee to overwhelm the 
competition of automobiles, refrigerators and 
other appeals in your town and capture public 
interest for radio operation during this cam- 
paign to stimulate buying, in advance of Radio 
Progress Week and arouse and guide local deal- 
ers to do a better selling job. 

5. Make every radio distributor in town a 
member of the local campaign committee. Under 
the chairman of this general committee establish 
three standing sub-committees to run the local 
campaign—an executive committee, a meetings 
committee and a publicity committee. The ex- 
ecutive committee can appoint other sub-com- 
mittees that may be required for special activi- 
ties. 

6. As soon as plans are formulated, the ex- 
ecutive committee should meet with the heads 
of the local broadcast companies and discuss 
their interests in the campaign and the opportu- 
nities for cooperation between the studios and 
the trade in the campaign and after. 

7. The general chairman and the chairman 
of the publicity committee should visit the local 
newspapers calling on both the editor and the 
advertising manager, explaining the purpose of 
the campaign asking for cooperation in the edi- 
torial columns and offering to help them develop 
radio advertising through cooperative pages, etc. 
News stories will be provided from the national 
Campaign Headquarters that can be released by 
the local chairman to the newspapers. at dif- 
ferent times during the campaign, but other 
opportunities for publicity should be developed 
by the publicity committee. 

8. Call on the local power company and tie 
them into the campaign both as radio dealers 
and because they benefit by the use of extra 
light. Whenever there is an important evening 
broadcast, the lighting load on the power line 
goes up. They should be willing to support the 
campaign in their advertising and contribute 
to the committee fund. 

9. Call a meeting of all radio dealers and 
independent Service Men in the city to rell 
the main features of the campaign and develop 
harmony of purpose and enthusiasm. In this 
meeting emphasize— 

(a) The necessity for getting ready in ad- 
vance for the September sales drive, following 
the dealer plan book and the suggestions to 
dealers and Service Men from Campaign Head- 
quarters. 

(b) The value of playing up Radio Progress 
Week in every store by using the campaign 
advertising and display material and featuring 
the coming broadcast programs to every cus- 
tomer and prospect. 

(c) The importance of harmony and cooper- 
ation among the dealers in supporting the local 
program, if the radio business is to ride over 
the competition of automobiles, refrigerators, 
etc., and capture the home market this fall. 

10. Invite to this dealer meeting radio deal- 
ers and Service Men from neighboring commu- 
nities served by the local distributors and offer 
to guide them in forming local dealer committees 
in their towns to organize cooperative publicity. 
Impress upon them that there will be extensive 
national advertising to the farm market which 
should be capitalized by every rural dealers to 
increase his sales of battery sets and auto sets 
beyond the reach of power lines. 

11. Have the publicity committee check up 
on all dealers in time before September 1, to 
see that they are provided with the campaign 
display and advertising matter. Help coordinate 
the distribution of this dealer help material to 
prevent waste and insure its use. 

12. Ask at headquarters for information on 
Radio Progress Week as the program builds up. 
See that dealers and newspapers all have the 
details and public interest is aroused in the 
monthly features of the broadcasting, as pro- 
grams are scheduled on the national networks 
and at the local stations. 

13. It is the business of the local committee 
to organize publicity and promotion activities 
that can be done cooperatively with better effect 
and more profitably than by a single dealer. 


de- 


for receiving and transmitting. Wedel Co., Many suggestions will be received from many 
Inc., Wholesale, Seattle, Washington. sources. They should be reviewed by the com- 
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Guaranteed 
Selectivity 


Automatic 
Tone Control 


World-Wide 


Reception 
Color Band and 


Frequency Index 
Tuning Dial 
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av BUILT 


—the startling new 


Hallicrafters’ 





All-Wave SUPERHETERODYNE 


New Clough Quadro-Tuned Intermediate Am- 
plifier provides selectivity guaranteed to be 
greater than that of any other set, yet eliminates 
distortion from sideband cutting 


Another great first! Noise-free short-wave recep- 
tion. Interstation noise on both local and distence 
teception and annoyance from static eliminated 


England, France, Italy, Australie, Germany and 
many others tuned consistently because of new 
super power tubes used in circuits of high 
elticiency developing tremendous amplificetion. 


Tedious hunting for short-wave stations is done 
away with. New colored frequency-band diel 
with shadowgraph bend indicator and each bend 
divided into channels marked with the clesses of 
stations occupying them, is used. 


Write for complete information ebout this new super-power receiver. It 
is totally unlike any set ever before designed. Learn whet Hallicrefters® 
will meen to the future of radio! 


FREE —this new book 
Hallicrafters’ 


The Silver Marshall Manufacturing Co. 
t. State St. Chicago, U.S. A. 





fee 








8 Silver Marshall Manufacturing Co Oust. a ' 
§ 417 N, State St., Chicego, U. S.A 7 
You may send me FREE your new book telling the remarkable J 

story of HALLICRAFTERS’. . 

' 

a 

=) 





have been 





By using Tobe 
Triple-Tested Tubu- 
lars, you can be sure 
that your replace- 
| ments will stand up. 
Available in single 

and dual _ sections, 


200, 300 and 400 volts. 





body-wax covering—and finally, 
sealed 


TURE-PROOF end seal. 





TUBULARS 


They’re Triple-Tested 


Every Tobe Sureproof 
Tubular By-pass con- 
denser is tested three 
times—once, after it 

comes out of the im- 
pregnator—again, after 

it is given its initial 

after its ends 

with the famous Tobe MOIS- 





We carry a complete stock 


of Tobe condensers 


BURSTEIN-APPLEBEE COMPANY 
1012 McGee Street, 


Kansas City, Missouri 
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BARGAIN 
SALE 


of 3000 
WESTINGHOUSE 


Power Generator 
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Aircraft Transmitters 
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Outside View Hundreds of Uses for View of Aircraft 
ot Radio Experimenters Gessner eth 
Aircraft Generator 5, Hood Taken Off 





The Government Paid Originally $147.00 Each 


for these Westinghouse Generators 
Ss 

OUR PRICE * 43° 

AS LONG AS SUPPLY LASTS EACH 


Technical § peci fications 


The special generator illustrated is of the compound and then baked. Shaft —_— (driving 


self-excited inductor type. The rotor serves two end), 2 ins.; diameter, 9/16-in.; the end is 
entirely a ?_ 1. It carries the in- threaded for a distance of ¥%-in. At the end 
ductors for the generator, which has sta- opposite from the drive the shaft extends 44-in. 


tionary field and armature coils. 2. It carries Case dimensions, exclusive of the shaft, 4'/2x6! 
the D.C. armature, which corresponds to the’ in. in diameter. 








exciter in other machines. The output of this self-excited generator 1s 

There are fed to a step- 
two pairs of up transformer 
stator poles— _ . which, in turn, 


two North 
and two South. 
Around _ these 
four poles are 
camel the 
four field coils 
which, when 


is fed to a 12- 
point synchron- 
ous rotary 
spark-gap; a 
rocker permits 
the single stat- 
or point to be 








ee EE, 














energized, pro- on~ accurately ad- 
duce poles of a il TUNING justed to phase 
alternate po- L_4 ai piceretacnatat Coie the spark and 
larity. Each YELLOW METAL SWELL BAKELITE the power sup- 
of these poles RED~"}o 2 WELL ply. The 
is provid. SW. ~ =| ~4'/2y. STARTING BATTERY Spark-gap — 
ed with four included in a 
slots into secondary that 
which are fitted the A.C. windings. The rotor comprises a mica _ fixed condenser, and a 
is a 12-tooth inductor that carries the D.C. tapped tuning inductance adjustable in the range 


armature coils which supply the D.C. exciter cur- of 250 to 550 meters. This coil consists of 25 

rent required by the alternator; a built-in com- turns of No. 14 wire wound on a threaded bake- 

mutator takes off the generated D.C. Three lite form 3 ins. in diameter and 3 ins. long; the 

teads extend through the casing to a a 4'% over-all length is 4% ins. One set of taps is 

V. flashlight-type battery to be switched into cir- brought to a contact plate at one end and pro- 

cuit for starting, and to control the A.C. output vided with a switch; the other set is brought to 

of the generator. Rotated at its normal speed of a contact plate at the opposite end and provided 

4,500 r.p.m., the output is 200 W., at 115 to with a pair of laboratory-adjusted contacts. A 

125 V. (on open circuit), 900 cycles. stream-lined bakelite housing slips over the en- 
Manufactured by Westinghouse for the U. S. a ee ee ie Ly how y a = 
> . af ait . . reneratc exc c 

Signal Corps, the sturdy agg enigponi-e of this in- 18 ins. Weight of complete outfit, 20 Ibs.; ship- 

strument recommends it to the technician. The ping weight, 35 Ibs. 

rotor turns in ball bearings. In order to per- 

tectly withstand the extremes of temperature and W ELLWORTH TRADING COMPANY 

humidity encountered in air-craft service all the Dept. 

coils are thoroughly impregnated with a special 111 West Lake Street CHIC AGO, Illinois 








THESE GENERATORS HAVE NEVER BEEN USED AND ARE SHIPPED IN 
THEIR ORIGINAL PACKING BOXES. THEY ARE FULLY GUARANTEED 
TO BE AS DESCRIBED ABOVE. 














WELLWORTH TRADING CO., Dept. RC-10 
111 W. Lake Street, CHICAGO, Illinois 


Enclosed find $4.95 for which ship by express collect one Westinghouse Power Generator Aircraft 
Transmitter as per your description. 
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mittee and those adopted for use referred to 
appropriate sub-committees to put them over. 
Ideas that are discarded should be offered in 
rotation to individual dealers and if not accept- 
ed by them for use, passed on to some one 
else, so that the widest possible variety of pro- 
motion can be featured to increase public inter- 
est for the benefit of the entire trade. The 
following ideas are typical of the kind of pro- 
motion stunts the committee can profitably or- 
ganize— 

(a) Run a prize contest to locate the oldest 
set in town; or the best “DX” receiver; or the 
best short-wave receiver. 

(b) Conduct a cooperative parade of auto- 
radio equipped cars, tuned to the same progran 
throughout the residential district and ta! 
names for future demonstrations. 

(c) Install an auto radio in a kid’s to 
pedal-car and have him pedal it through the 
downtown section. Advise newspapers of t! 
stunt and get Radio Progress Week publicit 

(qf) Make a public bonfire of old trade-ins + 
obtain publicity. 

(e) Give away old trade-ins (renovated) + 
institutions during Prosperity Month. 

(f) Stage a “broadcast” from the store win- 
dow via a public address system carrying it 
the street. Use local talent in a sort of “ama- 
teur radio artist night.” 

(gz) Arrange with some local amateur o 
amateur club to transmit messages (without 
pay) to distant points. Accept messages at 
dealers’ stores 

(h) Conduct a “treasure hunt’ with a rebuilt 
trade-in or inexpensive midget as the hidde 
prize. Get names and addresses of all entrie 
before giving out sealed “search-instructions.’ 

(i) Stage a “radio man hunt,” with clu 
broadcast from the local studios, through set 
on the sidewalks before every radio store, al! 
tuned in. 

(j) Hold a “radio dance” in town, music 
to be provided by a public address system anid 
each dealer to present a ticket to those wi 
purchase or recondition sets during Septemb 
and to sell tickets to others. Modern sets to 
be displayed around the walls. 

(k) Organize a radio show and have the 
broadcasting from a local station conducted 
the show behind a large glass window throug 
which the public can observe—with persona 
presentations of artists. Hold the show a wee 
or two before Radio Progress Week so people 
will make selection and have their new set 
installed before the week of special broadcasting 

(1) Arrange with local broadcast studios 
keep open house during Radio Progress We« 
Admittance to be by cards, presented by loca 
dealers, to every customer for a new set or 
conditioning job during the September Salk 
Drive. Stations will send invitations to th« 
own prospective program sponsors. Artists 
act as hosts and hostesses. 

(m) Arrange with local movie house to g 
away radio sets as prizes during Septemb 
and Radio Progress Week. 

(n) Schedule the presentation of a radio set 
by the committee each day of Radio Progres 
Week to a crippled or blind child where ther 
is no radio now. 

(o) Erect a booth in some prominent public 
spot and equip it with a sign, “‘Free questior 
and answer service about radio during Radi 
Progress Week.” Alternate Service Men in t! 
booth to do the actual work. 

(p) With the cooperation of other dealers. 
rig up loudspeakers all over the main street 
Induce storekeepers in other lines to borrow set: 
and tune in before their shops. Every evening 
during Progress Week tune all sets to same pro- 
gram so that no matter where shoppers wa 
they hear the same, continuous broadcast. 

(q) With other local dealers, declare “ope 
house” during Radio Progress Week. Instruct 
salesmen to stay in the background and wait 
until approached by prospects before makings 
any attempt to sell. Call attention to the “no 
salesmen” idea. Take all prospects who ask 
questions away from the set display into ar 
office or another room so that others will not 
see the actual selling process. 

14. Establish a fund to defray the moderate 
expenses of such a program by subscription: 
from local distributors and dealers. Avoid ex- 
pense by drafting mechanics and salesmen of 

local radio wholesalers and retailers for emer 
gency work in putting on these publicity stunts. 

15. At the close of the campaign impress 
on all distributors and dealers that they need 
not quit selling when Radio Progress Week is 
over. 
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SURPLUS 
RADIO 
PRODUCTS 


ORDER DIRECT FROM _ THIS 
ADVERTISEMENT — WE DO NOT 
ISSUE ANY CATALOG 





We have on hand 


DYNAMIC 
SPEAKERS 


(10” Diameter) 
SPECIFICATIONS: Field 1,750 
ohms; for single ’47 tube; 
equipped with hum-bucking coils 
and bakelite connection strips. ~ 


PRICE $4 29 


as long as 
supply lasts Each 


Meet Us At The 
RADIO SHOW 


Three full years of progress in the electrical 
and radio industries, combined, will be shown 
in the 1933 National Electrical and Radio Show 
now definitely scheduled for Madison Square 
Garden, in New York City over a period of 
eleven days, September 20 to 30, inclusive—for 
there have been no major public shows in these 
allied fields during that .time, not since 1929. 

“The most interesting and educational show 
in the history of radio is now assured,” was 
the opinion expressed by Irving Sarnoff, in be- 
half of the Electrical Association of New York, 
sponsor of the exposition. 

“For the first time these allied interests of 


| radio and electricity have teamed up to ex- 


hibit their new developments and styles, both 
commercial and scientific, to the interested pub- 
lic at just the right time to most benefit manu- 
facturer and dealer, when business and buying 
are on the upturn, via the New Deal” Mr. 
Sarnoff continued. “In my opinion the coming 
show not only will mean much to the radio 
| buying public which for the past two years has 
not been afforded the opportunity to see the 
new styling and developments in radio sets 
and equipment at a big exhibition, but its suc- 
cess is going to mean even more to the dealers 
and manufacturers.” 

“Stocks on hand are very low. At Madison 
Square Garden, the public, now ready to buy, 
will see fresh merchandise, new merchandise, 
better merchandise. With attendance likely to 
run into some hundreds of thousands during 
the eleven days of the exhibition, dealers and 
manufacturers will have the opportunity to 
quickly sense and gauge the likely demand and 
fancy of their immediate consumer market.” 

According to Joseph Bernhart, manager of 
the Show, more than 60 percent of all available 


space on the show floors has already been con- , 
tracted for, with an additional percent of space | 


reserved for the use of present exhibitors in 
case they decide to put in more displays. Many 


| of the exhibitors have nation-wide radio pro- 
| grams and for their benefit, as well as for the 


Sale of 337 


King-Silvertone 
POWER PACKS 


A replacement unit for the popu- | 
a King and Silvertone sets. Con- 

s of Power Transformer and 
Choke for Silvertone 1928 and 1929 
Models, and for King ro H and 

Measure 6% x 5 2%". Wt 
5 Ibs. Supplies 4226, i—227, 
2—71A and i—280. Seeetins: 
1% V. at 4% amps.; 2% V . at 1% 


amps.; 5 V. at % amp. ; 5 V. 


° a 
amps.; 600 V. C.T, at 60 mils. 


PRICE ¢473 


as long as 
supply lasts Each 


REMIT BY CHECK OR MONEY OR- 
DER FOR FULL AMOUNT OF EACH 
ITEM—SHIPPED EXPRESS COL- 
LECT, NO C. O. D. ORDER ACCEPT- | 
ED—MONEY REFUNDED IF NOT 
SATISFIED. 


Wellworth Trading Company RC-1033 
itt West Lake Street, Chicago, tl. 





Enclosed you will Lary my remittanee of $. 
which please send me 


( ) Utah 10” Dynamic Speaker, $2.29 each 
( ) King-Silvertone Power Pack, $1.73 each 


broadcasting of special programs now being ar 
ranged by N.B.C., Columbia and other radio 
groups, two completely equipped studios will 
be erected at Madison Square Garden. 

In addition to these special radio program 
features, when the public may see many of the 
favorite radio stars in action, other colorful 
and interesting radio developments will be dis- 
played and demonstrated as educational draw- 
ing cards. Invitations have been extended to 
the New York Police Department to show its 
newest equipment in short-wave radio communi- 


| cation to squad cars, police aeroplanes and har- 


bor boats which has aroused much _ interest 
among radio listeners and also to the various 
branches of the United States Army and Navy 
to demonstrate means and methods employed for 
radio signalling and sound and sight detecting 
on land, sea and air. 

To further stimulate attendance the newest in 
radio and electrical aeronautical devices for the 
safety and comfort of passenger and private air 
travel will be shown. Devices such as were used 
by General Balbo to direct and safeguard his 
Italian air armada on its recent trans-oceanic 
trip, by Wiley Post on his record-breaking 
round-the-world flight, and the newest radio- 
electric navigation instruments to be taken by 
Roger Q. Williams in his projected New York- 
Rome-Athens-Dublin-Chicago scientific aerial 
survey and research flight—all will be exhibited. 

Visit the Radio-Craft booth at the show. 


ULTRA-SMALL MIRRORS 


Mirrors only 1/64-in. wide, 1/32-in. long and 
5/1000-in. thick are used regularly in the Gen- 
eral Engineering Laboratory of the General 
Electric Company. A single one weighs only 
about three one-millionths of an ounce. 

Used in an electromagnetic oscillocraph, each 
mirror is suspended between magnets by two 
wires, sometimes only three ten-thousands of an 





| inch in diameter; the human hair is usually 


Name 





more than ten times that thickness. The mirror 
moves with each variation of voltage applied to 
the suspension wires, and traces these variations 
by means of a beam of light, necessarily tiny, 


| on a sensitive photographic film. 


Address 





City. State. 
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The mirrors are made in the laboratory by 
silvering a microscope cover-glass, diamond 
ruling it, and breaking it into 2048 pieces per 
square inch. 
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Modern Power 


AMPLIFIERS (% 


Now Available for 
Every Class of 


PUBLIC 
ADDRESS WORK.? Qis 15 y 


Perfect reproduction comparable with high- 
est priced amplifiers on the market. Sup- 
erb tone, quality, at maximum and lower 
level output. The most advanced models 
including the famous LAFAYETTE Ampli- 
fiers—ideal for public address and _ inter- 
office call systems—built for continuous 
operation. Very highest quality of work- 
manship and material to insure long and 
trouble-free operation. We carry a_ full 
and complete line of parts for Amplifiers 
designed by F. Lester. 
Attractive prices $g75 
from up 





Send forYour Copy 
of this New Big’ 


RADIO CATALOG 
Sensa tional Bargains 


MORE THAN 
10,000 Amazing Values 
Anything and Everything in Radio 
Here is the latest, greatest catalog ev 
ix ued by WHOLESALE RADIO SERVICR Ca 
than 10,000 Ba ins arelisted! Eve-y lat ! 
ge prota alee inufac turers is b ! SI 
SPEAKERS, REPLACI MI NT PARTS, KITS, et 
LOWEST WHOLESALE PRICES! 


WHOLESA 100 SIXTH AVE. 


CORNER GRAND ST. (ont siock asove cawa:) MEW YORK.MY. 


ore 
lopment 
rUBES 


RUSH YOUR NEW. F 











Voltage and 


Resistance Measurements 


95% of radio-set troubles can be lo- 
cated quickly and accurately with the 


SHALLCROSS 


No. 681 
Quick-Change 
Volt-Ohmmeter 


(0; = 100 - 500 - 1000 volts 
ohm to 3 megohms 


This instrument is 

very easy to build. 

The important parts 
required are a 1-milliampere D.C. meter 
- the SHALLCROSS Resistor Kit No. 
$1. 


Send 6e in stamps for Bulletin 681-P, describing 
the service man’s most useful test instrument. 


ELECTRICAL ge 


‘Collingdale. | Pa. 4 
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Seustlivily SHURE Fru Lilly 
MICROPHONES 


SHURE BROTHERS COMPANY 


SN SHURE FS 
337 WEST MADISON ST CHICAGC ILLINOIS 











Regaining Popularity - 


6 TUBE CONSOLETTE RADIO 


The BEAUTY... 
FINE CHARACTERISTICS 
EXTREMELY LOW PRICE 
Of this handsome set has regained the pres- 


tige that the Consolette Radio has main- 
tained for several years. 





At last a full sized consolette receiver at 
the price of an A.C.-D.C. midget. Produces 
remarkable tone quality with ample sen- 
sitivity for all requirements. Employs a highly developed T.R.F. circuit 
using the latest type tubes, thus producing remarkable performance. Beautiful in ap- 
pearance, will fit into any surroundings. Supplied in two distinctive cabinet designs. 
Incorporates the following tubes: 2—’58, 1—’57, 1—’56, 1—2A5 and 1—’80 tube. 
These tubes deliver 6 watts of undistorted output. 
Only the finest quality parts are used throughout the entire construction. A matched 
electro dynamic speaker mounted on a special built-in baffle handles the full output 
with realistic tone. 



























































PRESSED WOOD INLAID CABINETS Our Price 
Handsome walnut two tone finished cabinet created by craftsmen with a back- $1295 
ground of years of furniture building. Finely blended design with attractive 
pressed wood panels. Exquisitely moulded—the contours form a handsome un- Complete Py Tubes 
obtrusive design. Will harmonize with any home surroundings. Cabinet meas- Cabinet Only ............$3.95 
ures 354% inches high, 21 inches wide, and 1034 inches deep. 
\) . 
Jensen Model D-7 R.C.A. 100B-103_ | meg rhage ee 
A. Cc. yanme Magnetic assis The tremendous powe 
This chassis is the identical handling capacity of this 
Is widely used one used in the R.C.A. 100A- speaker makes it suitable 
as an additional 100B Speakers which list for for use in modern consol 
spemmer in many as high as $35.00. Note built- receiving sete or for powe 
homes, as well in output transformer which ne gene be wt, 
F le ad- . : odels ari y 
Roane aggro Ma permits use of 450 volts with- = 280 Bore Recogen ws end 6 
Will handle an out distortion, rattling or blast- 8 mfd. dry electrolytic con 
enormous amount ing. Generous oversized mag- denser to reduce A.C. hum 
of volume with net. The thick armature is ac- D. C. models are available with o r without 
out distorting or output transformers. Field resistance of the 
rattling. Equipped curately centered, the sturdy D. C. model is 2500 ohms. 
with a 280 re metal frame is lined with a Dimensions: 94 inches high and 7 inches deep 
tifier tube. The special self- baffling fabric, greatly improving (A. C. Model, complete with 280 tube 
speaker measures acoustic properties of this sensational speaker. Price ' $4.95 
12% inches high, oa ry ph Sng Note the corrugated surface of the cone, an ex- ~ C. Model with output transformer.) 5 
re a ee , ~ clusive feature—enhances perfectional reproduc- x oe eae s . 
Suaptied cote Se ae. ar $8.95 tion qualities considerably; most compactly > aes le 3s output oon foemer.) oss 
made; 9” outside diameter, 4%” ““$ 275 
2.7 
Rete Sinha =")  FARRAND 








A.C, and 
D.C. |FARRAND INDUCTOR | !®ductor Dynamic 


Dynamic DYNAMIC | oo sch moses 
Speaker 9 Inch Model 
Cha is The 9 inch model has the | These models are not 

ss two magnets —— — to be confused with 

* each other with a_ bracket the various types 

An = and placed between them to now on the ies 
cae - ge oo facilitate mounting. Please | 444 jabeled Farrand 
use with the most powerful public ad- 


specify type of power tube I 

. - nductors. These 
dress amplifier. It is equally suited for a ordering. $4.50 models are all fac- 
use with any receiver employing the _ 

















average type of audio amplification sys- tory built and not 

tem using as low as 90 volts “B” current. just put together 

The speaker will work with any receiver Replacement haphazardly. 

regardless of output characteristics. 

D. C. Model has a 1,000 ohm field and a Unit The 12 inch models have two magnets 





push-pull output transformer. A.C. Model 
uses a dry rectifier system with a hum 
condenser for minimum A.C. hum. 

Dimensions: 12 inches high and 8 inches 


standing upright, with a bracket on 
the bottom to ease mounting. Dimen- 
sions of the 12 inch model: 12 inches 





The genuine rep 
R.C.A 


deep. high and 6% inches deep. 
D. ©. Model. _ Prict...ccccssieccseacsst (12” Model) $4 95 
rr’. "i eee $7.95 | wee - 





All orders are F. O. B. New York, and 
subject to prior sale. Terms: A deposit RE PARK OM 
of 20% is required with every order. 
Balance may be paid on delivery. Deduct 


2% ob NOT SEND POR CATALOG. | 245 Greenwich St. Dept. RC New York, N. Y. 
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HOW LOUD IS "LOUD"? 


Measurements of some of the loudest and 
faintest noises in the world and of many famil- 
iar noises in between are listed in a new 
sound “thermometer” prepared by the E. E. 
Free Laboratories, of New York City, and pub- 


lished by the American Institute of Physics; 
this listing, reprinted in part, below, supercedes 
previous ones published in Rapio-Crart. Ex- 


pressed in the unit of audio power—‘decibels,” 
or “db.,”” representing the degrees of the noise 
or music “thermometer” scale, a boiler factory 
rates 105 to 115 of the db. degrees; even louder 
than thunder, which averages only about 95 of 
the same units. A lion can roar as loudly as 
average thunder, for this roar has been measured 
as 95 db. A dog barking, piano 
even ordinary conversation at a party, may be as 
loud as 70 db., which also is about the average 
noise of a city street. 

The loudest noise in the world unfortunately 
was never measured. It is believed to have 
been the explosion of the voleano of Krakatoa in 
1883, the noise of which was heard nearly 3000 
miles away and was proved by delicate instru- 
ments to have traveled seven times around the 
earth! When Krakatoa blew up, the new instru- 
ments for accurate measurement of noise in the 
decibel units had not been invented but cal- 
culations based on the distance at which the 
Krakatoa noise was heard indicate that it may 
have equalled 180 or 190 db. 

At the other extreme, the faintest ordinary 
noise is the rustling of leaves in a slight breeze 
in an unoccupied forest. This is listed as about 
17 db. Insects or other animals make most 
actual forests considerably noisier. For example, 
one purring cat makes a noise of about 25 db. 
In an underground vault in New York City, at 
night and with every possible source of sound 
avoided, instruments still registered 22 db., due 
to noises carried through the city’s foundation 
of solid rock. Anything near an absolute zero 
of noise is impossible if even one human being 
is present, for measurements show that the beat- 
ing heart and the circulating b!ood inside one 
human body make a noise of 10 to 15 db. 

Like below-zero temperatures, noises below 
zero are theoretically possible, since the zero of 
the standard sound “thermometer” is set to 
correspond with the faintest noise which aver- 
age human ears can hear when protected from 
all outside noise by a sound-proof telephone 
receiver. On earth this probably is the actual 
zero of noise, for it has been computed that 
continual movement of the atoms of matter 
creates a tiny noise about of this intensity. In 
outside space, however, noise may be far below 
zero, just as is true of temperature. 

Sound meters now are used in factories to 
measure and control the noise of fans, vacuum 
cleaners and other machinery; by police or 
health officers to measure city noises, inspect 
noisy automobiles or control alleged noise nuis- 
ances; by musicians, singing teachers and stu- 
dents of public speaking to measure the exact 
loudness of music or speech, and for many other 
practical purposes. 

“A Sound Thermometer" 


Source of Sound Value in DB. 
Explosion of Krakatoa (doubtful) ..........about 190 
Airplane engine and propeller. ...110 to 125 
Boiler factory 105 to 115 
Pneumatic riveter. ...100 to 110 






































Sc . 80 to 110 
Roaring lion 95 
Niagara Falls .. 95 
Average motor truck, on : street. — 80 
Average electric street car, on stre et... 80 
Average horse-drawn vehicle, on street 80 
Noisiest New York City street.. 81 
Average city street........................ 50 to 80 
Average factory....... 50 to 90 
Average city office... 40 to7 

Le 70 to 75 
Vacuum cleaner 70 
Dog barking. 70 
Average conversation.. 65 to 75 
Radio music in home wes 40 to 80 
One typewriting machine in : small office 40 to 45 


Average city residence.............................. 
Average country residence.... 
Turning page of newspaper 
Whispering 
Purring cat 
Open country at night... 








Underground vault, New York City... 22 
Rustle of leaves in slight breeze............ 17 
Noise of heart beat, etc., of one person 15 
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“HAVE you SEEN IT?” 


Filled with valuable data, Character- 


istic of all RCA-Cunningham, Majestic, 


and other tubes. Dozens of circuit di- 
agrams. Finest Public Address circuits 
and parts. Volume control guide— 
most complete ever vublished—volume 
controle for every set on the market. 
Resistance Tables—all sizes of wire and 
composition resistors. New test equip- 
ment—exclusive Radolek design. Na 
tionally known radio sets. This is a 
real Profit Guide—a_ radical departure 
from every other publication in Amer- 
ica. Your copy is free. Please enclose 
business card or letterhead. Write now— 


RADOLEK CO., 130 Canal Station, Chicago 
I am a Dealer 0) Serviceman 2 

I operate from Shop or Store (J: from 
I own the following Test Equipment ; 


My training and experience is. .. 


Home () 


Name 
Address 
City 





State... 


- RADOLEK - 
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-- BUD 

7 . + pp ~ 
LOUD SPEAKERS 
NORMAL efficiency 2% to 25 watts 
* peak capacity 50 watts! BUD’'S 
new diaphragm and voice coil assem 
bly assure higher efficiency and far 
greater dependability! Write for Lit 
erature on BUD units, all alumi- 
. weatherproof “NATURAL- 
TONE” yr . microphones, 4 
citers, air column horns. Get de- 
tails of FIVE-DAY FREE TRIAL! 





BUD SPEAKER CO. 


MM@MEIKYR DORR ST 
TOLEDO. OHIO-U.S.A 
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RTC’s Big October SPECIALS 


Every month we list on this page a few STAR *% | STOP SHOPPING—the lowest prices are right on 





items which are not listed in our 








catalog. . These are all specials of 
which the quantities on hand are 
not sufficient to catalog them. 
Once sold out, no more can be 
had. ORDER NOW—TODAY. 





this page. No one undersells us. 


. We meet any price on any new 
No One in Radio merchandise. Order direct from 


Undersells Us? | this page and save money. 100% 


satisfaction on every transaction. Take 








advantage today of these special offers. 





*“PEERLESS” ; iy. napio Recziver | “tm “NEW DEPENDABLE” :isr, 


Complete with Full Dynamic Speaker 
ONLY 100 LEFT AT THIS PRICE 





Back View 


“leetiv vity and sensitivity of > is 7-tr abe poveive T dug 


he construction of this receiver 


ion S using ty 


o ite three tuned stages are just as sharp as those 
vest described as 
bod old standby RF type which is the most reliable. r 
Sereen-grid tubes; the power detector is 

a 247 super-power pentode. the fal 


Sold Either Wired or in Kit Form 
Here indeed is your opportunity to build one of 
a the finest tube checkers ever designed—an instrumer 
5 which is MODERN in every sense of the word. W 
test all the latest type tubes, including those wi 
7 AND 8 — TLY—without the 
of a single ada 
The “NEW DEP ENDAB LE,” despite its high de 
gree of accuracy, is extremely simple to operate. B 
plates of the 80—-82—83 and other rectifier tubes are 
readily tested without the use of a ‘‘second plate 
button. 
The instrument employs a high-grade, D’ARSON 
VAL TYPE, MOVING-COIL METER, insuring 
thereby extreme accuracy This instrument wi 
check more than 120 different tubes and even tt 
which have not as yet been placed on the market 
The tube tester is amply guarded against tube 
““shorts,”” which condition is indicated by the flas! 
ing of a small pilot light. All component parts are 
mounted on a beautifully etched panel and the entire instrument placed in a sturd 
constructed, leatherette-covered, carrying case For operation on 105-125 volts, 50 
cycles, A.C. This instrument is available otther in kit form or completely wired ani 
tested, ready to use. Shipping weight 9 


NO. 303 “New o_o ¥ Tube Tester, No. 303A “‘New Dependable” Tube Tester 


completely wired an $ in kit form. 
tested. 715 $ 75 
YOUR PRICE.. 18: YOUR PRICE... r 


usa 





: : o oth ry ; 
tte er enee Sd gene the EXTR A Ss Pp E Cc I A L 
4 Eaves ; , pe 
Sly cniahdied teh deruasein agnakers 3 ; nd spider of this wer for the 9 inch genuine Magnavox. 


e 
improve the high note response (brillis » low note production. 
vy simple, 

dial is ¢ mi 


knot ls the off awitch and the third, the one on the 
ont 


reproducer are made of Burtex to 


ontrolled by a single central knob; a vernier drum-type 


Baird Universal Short Wave and Television Receiver 


ight, volume ¢ a ae Uadk, cutmah hades ecu teroeae omdeeen . Seven Tubes—15 to 500 Meters 
Beak are ull individually ahiol ed. TI 12 t - 


of non- ~magnetic aluminum. 


Oi 4 
sand hich guin RF. tnnaformers together with carta i al ig yt = at This Price 
tc 3 fine ¥ Monet the j 


circuits, employing sc r— warid tu 


qual >» i extracrdiner ily i 
ner 


e' il co ‘ . hi e e or x 
~ A saostien | adequate power with the oot sgigeral ahs — ted that for average home use a single This is the game receiver which a short time back 


y build a set Bote & comagete specie er, wired and reac 


ly to use, and complete with speaker, ¢ >ught 
1omenally low price ox - Se ee 


for $50. 


SHORT. WAV 
, ‘or fe-: © se e me » 
r that the supply is limited. Hence. F  Orcnall deena an . AR 


first come, irst served.” Overall size 21” 


List Price $75.00 


LIMITED eee ae ae By i sacs” 
MAY BE TOO L. 


NO. SP-2000 Peerless 7-Tube TRF Receiver 83 : oy gr yg thd proficient ia 
YOUR PRICE with speaker but less tubes s Vl : oon cy ee in eonjunctios Band Seeviser oF 


x 854” (set only). 


or any other t elevisor operating 
~s of definite detail. he E} 
s 7 B rectifier rv sic 
for switching from loudspeaker to t 
furniahe i with the set. : 





of from 15 20K 





RADIO anp SHORT 
WAVE TREATISE 


5 sw of the opportunity to 

Avail ou REE 1! tion of our Radio 

ives FREE 1933 Ease on of our solid 
a. 1 information, ra 

ges of usetu one, 

ums and itlustr 

Resse, “Sram reatest bea ak in print wot 
OTHER CA . Conta 

oe Se rial section with Fe ag 

formation not ee oo ~_ e pee 

this iss Among the new 

yea information tiated are the follow- 


HERE IS A PARTIAL LIST or 
CONTENTS 
Principles of 
w==Discussion 


letiminating 
a Tv 
Son ces: sees 
Prize 
Bano DOERMENTERS| Take wee.» Ot. 


WRITE TODAY. oe 
Over 100 New Hook-Ups, 


cents for postage. Treat 


ym 1 

tan additional e per co Pr Sa mde t erphene 
, . as Hammarlund cond 

ed. The chassis is completely smbled ready nd is CONTAINED IN A HANDSOM 

MAHOG ANY é ABIN -ET. The supply "of these 9 ts is very limited, being only twenty in all. Act fest if you desire 

take advantage of this offer. Shipping weight, 65 lbs. 


LIST PRICE $80.00 ONLY 


No. 35 Baird Universal Short Wave and Television Receiver $ 50 
YOUR PRICE sane pike si 2 s 


NEW READRITE —- 710 ANALYZER 


ESTS LATEST TYPE © D 7, RRONG TUBES 
* Ry AVAL 
Thisnew Readrite precision instrument e cn tures we h have alw “ve bes Pn des J in any instrument built for « , 
work: (1) cost; (2) simplicity of desig of measurements; cee of the complete unit. It is needless 
to add that go kit is capable of testing ies "irom old “battery mow Boy tot he — screen-grid. pentode, and mul 
receivers. 
The “Model 710” is an extremely compact, device. The out- 
ns of the carrying « a are only 10% by 7% by 3% 
zer oqueains a D.C. voltmeter. an A.C. voltmeter 
ands ailiiaenens ter. d.€ pene Pare has on ranges: 0 to 
10; 0 to 60; Oto eg t and ° to 600 volts. he A.C ol 


-g as well 


2 








three ranges: 0 to 10; 0 to 140; and 0 to 700 volts. r 

meter has twe » ranges; one for 15 mill. reading and the other for 

150 mill. This variety of ranges makes it possible to test 
ery conceivable radio circuit; hich vamos secondaries 

of power transformers, current drain r all radio tubes, includ- 


250 and 210 tubes. e 
iE ONVENIENT SELECTOR SWITCH —=Tho instrument is 
equipped with a ten position bi-polar mE, tor switch: by means 
of which readings may be obtained of * volts, "C” volte re- 

“K” volts reversed. siete voltage, screen-grid 

re ee is supplied with the analyzer, 

for grid tests, continuit, 
Ti-MU: 





“grid " push-button. 
are available for the: individual use of all meters, externally. 





il. 
Etc. 1000 Illustrations. sent by return ma 


every range. There isa screen-grid pin jack. and there are two 
pin sacks for qquacstion the external battery. Both plates of _ 
80-type rectifi r ted by use of a special adap’ 
jed for measuring resistances Cn 
The Analyser i is paeubhed on mplete with test leads. connec cables. Burgess 4 4-v: tery. several battery 
X adapter. "80 


alt ba 
leads. = a” rectiier adapter and resistance and easaalty charts. Shipping 
weight. 
Model 710 Ai List Price, $2s, $14. 73 
YOUR PRICE = 























NOT : : P : 
nsadenwtebasttss sian ste “| ORDER FROM THIS PAGE 3s 3"ir2ct ss Sot ties 


0.D. shipment is desired, blease remit 20% remit- 


‘whieh must accompany all order catalog for the greatest Radio Bar; 
full cash 


time, in this magazine. Get our big FREE 


gains. 
accompanies order, deduct’ 2% discount. Send Should you wish goods shipped od ‘by parcel post, be sure to include sufficient extra remittance 


money order—certified check—U. S. stamps. for same. 


Radio Trading Company 


Any excess will be ref 


102 Park Place New York, N. Y. 
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COME TO THE 


SHOW.:WONDERS 
20™ CENTURY THRILLS! “Serawen’n 10 5" 
NATIONAL 
RADIO 


ELECTRICAL 


EXPOSITION 


SPONSORED BY THE ELECTRICAL ASSOCIATION OF NEW YORK, INC. 


OW YOU can SEE the electrical marvels machines, home talkies...the leading makes 
you’ve been reading about ... How New actually demonstrated under one roof ... New 

York police catch crooks with radio... Electric short-wave receiver picking up world-wide 
“eye” that closes doors, opens windows, turns broadcasts... Try-outs for coming radio talent. 
on lights, etc. . . . Television in action . . . Radio : =. 2 
stars broadcasting national programs... Talkie These and hundreds of other fascinating ex- 
picture stars in person, in action ... Electric hibits illustrate the swift progress of the Elec- 
“fun room” for boys and girls ... Air cleaned, trical Age and what it means in your home, 
cooled, humidified or de-humidified, and cir- office or factory. 
culated by electricity . . . New electric work- New York’s first opportunity in four years 
savers, entertainers and health promoters in an to see and compare everything electrical in one 
All-American all-electric home ... washers, place on one visit. Something going on every 
ironers, lamps, vacuum cleaners, the new re- minute. Come, and bring your family. Madi- 
frigerators, clocks, radios, cookers, ranges, son Square Band of Syncopaters—day and eve- 
toasters, oil burners, air conditioners, sewing ning. 


Exposition open every day from 11:00 to 11:00. Admission 
only 25¢e. Madison Square Garden, 8th Avenue and 
50th Street, New York City 














WHY NOT USE THE BEST? 
RCA VICTOR 


PORTABLE PUBLIC ADDRESS EQUIPMENT 
NOW WITHIN REACH OF ALL 








"TYPE PG-62—A complete Portable 

Public Address System, including 
the famous Velocity Microphone, a 
high grade Class B 20 watt amplifier, 
and two modern dynamic loudspeak- 
ers,—all self-contained in one conven- 
ient carrying case. Operates on 110 
volt AC and is designed to faithfully 
reenforce speech and music. Has pro- 
vision for electric phonograph input. 











"TYPE PG-63—A_ smaller 
“and lighter design includ- 
ing close talking carbon mi- 
crophone, Class B 6 watt am- 
plifier and dynamic loud- 
speaker,—all self-contained in 
one convenient carrying case. 
Operates on 110 volt AC and 
is designed to reenforce speech 
and music, and has provision 
for electric phonograph input. 

















Write for descriptive literature 


Photophone Division 


RCA Victor Company, Inc. 


CAMDEN, N. J. 
‘*RADIO HEADQUARTERS” 








